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PREVALENCE OF POLIOMYELITIS 


For the week ended July 29, a total of 177 cases of poliomyelitis was 
reported in the United States, as compared with 137 cases for the pre- 
ceding week and with 257 cases for the 1934-38 median. The inci- 
dence during the current week was, therefore, about 68 percent of the 
5-year median. 

The rise in the number of cases reported during the current week is 
accounted for by an increase of 12 cases in Michigan, which State 
reported 29 cases as compared with 17 for the preceding week, and 
by smaller increases in scattered States. Of the cases reported in 
Michigan, 21 occurred in Detroit. 

South Carolina reported 12 cases, the same number as for the pre- 
ceding week, and the incidence in California dropped from 51 to 46 
cases. 

In the following article and accompanying table a summary of polio- 
myelitis incidence, by geographic regions, is given for the 4 weeks 
ended July 15, and on pages 1456-1457 will be found the reports 
from States for the week ended July 22. 


PREVALENCE OF COMMUNICABLE DISEASES IN THE 
UNITED STATES 


June 18-July 15, 1939 


The accompanying table summarizes the prevalence of eight im- 
portant communicable diseases, based on weekly telegraphic reports 
from State health departments. The reports from each State are 
published in the Pusitic Heattu Reports under the section “Preva- 
lence of disease.” The table gives the number of cases of these 
diseases for the 4-week period ended July 15, 1939, the number 
reported for the corresponding period in 1938, and the median num- 
ber for the years 1934-38. 
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DISEASES ABOVE MEDIAN PREVALENCE 


Influenza.—For the 4 weeks ended July 15, there were 1,599 cases 
of influenza reported, as compared with 1,384, 1,269, and 2,691 cases 
for the corresponding period in 1938, 1937, and 1936, respectively. 

25 percent above the average incidence for 
this period in recent years. The South Atlantic and Mountain regions 
were largely responsible for the current excess incidence. In the 
South Atlantic region the number of cases (695) was almost three 
times the average seasonal incidence, and in the Mountain region the 


incidence was about two and one-half times the 1934-38 average 


The incidence was about 


incidence. 


Number of reported cases of 8 communicable diseases in the United States during the 





4-week period June 18—July 15, 1939, the number for the corresponding period in 
1938, and the median number of cases reported for the corresponding period 


1934-88 1 

































































Cur- 5- | Cur- 5- | Cur- 5- | Cur- 5. 
Division ri 1938 | Year sy 1938 | Year my 1938 | Year a 1938 | Year 
riod dian | riod | dian | riod dian | riod dian 
| | U 
Diphtheria Influenza ! Measles 3 Meningococcus 
' meningitis 
ain a el | s, sea! 2, 200120, 185132, a57\s2,457/ 1241 1801 296 
United States .__.....___- 986) 1, 145) 1, 249) 1, 599) 1, 384] 1, 269/20, 185/32, 457/32, 457 124} 150} 296 
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New England__._.-- z | J 59 7 121 5} 3,929 2, 013! 2, 772 s| 2 7 
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| | | | 
Poliomyelitis Scarlet fever Smallpox Typhoid and para- 
. “ . typhoid fever 
| 
United States !_.........- 390 157 653) 4, 732) 6, 366) 8, 017 381 648 -" 1, 369} 1, 706} 1,770 
New England_......-- 5 9 5 426] 758| 652 6} 0 0} 33 20 20 
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148 States. Nevada is excluded and the District of Columbia is counted as a State in these reports. 
#44 States and New York City. 
347 States. Mississippi is not included. 


DISEASES BELOW MEDIAN PREVALENCB 


Diphtheria.—The incidence of diphtheria reached a new low level 
for the current period. The number of cases reported (986) was less 
than 90 percent of the number reported for this period in 1938, 
and less than 80 percent of the 1934-38 average incidence. A few 
more cases than normally occur at this season of the year were reported 
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from the West South Central and Mountain regions, but in all other 
regions the incidence was relatively low. 

Measles.—The incidence of measles for the country as a whole was 
relatively low. The number of cases, approximately 20,000, reported 
for the current period was about 60 percent of the number reported 
for the corresponding period in 1938, which figure (32,457) also repre- 
sents the preceding 5-year average incidence for this period. The 
Pacific region continued to report an unusually large number of cases, 
and in the West South Central and New England regions the incidence 
remained considerably above the normal seasonal expectancy, but in 
other regions the incidence was either about normal or fell considerably 
below the average of recent years. 

Meningococcus meningitis—The incidence of this disease (124 
eases) for the 4 weeks ended July 15 was the lowest reported for this 
period in the 11 years for which these data are available. Each 
section of the country shared in the favorable situation that now 
exists with respect to this disease. The nearest approach to the cur- 
rent low incidence was in 1934, when 134 cases were reported for this 
period. The current incidence was only about one-half of the 1934-38 
median incidence, but there were 3 years during the preceding 5 years 
in which the incidence of the disease was high, thus establishing a 
high median level for that period. Since 1936 the number of reported 
cases has been decreasing. 

Poliomyelitis During the 4 weeks ended July 15 there were 99 
cases of poliomyelitis reported from South Carolina, the same number 
as that reported during the preceding 4-week period. North Carolina 
and Georgia, adjoining States, reported 15 and 22 cases, respectively, 
as against 3 and 10 cases for the preceding 4-week period. An appre- 
ciable increase in the number of cases was also reported from Cali- 
fornia, Texas, and Michigan, but in other States the number of cases 
reported did not exceed the normal increase of this disease that is 
expected at this season of the year. The number of cases (390) for 
the country as a whole was two and one-half times the number reported 
for this period last year. During 1938 the incidence of poliomyelitis 
was the lowest in ten years. The average number of cases reported 
for this period during the years 1934-38 was 653; the current incidence 
is only about 60 percent of that figure. 

Scarlet fever —The incidence of scarlet fever remained at a compara- 
tively low level. For the current period the reported cases totaled 
4,732, as compared with 6,366, 8,017, and 9,638 for the corresponding 
period in the years 1938, 1937, and 1936, respectively. The East 
South Central region reported a few more cases than might be expected, 
but in all other regions the figures represented decreases from last 
year’s figures, as well as very significant decreases from the 1934-38 
average figure for this period. 
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Smallpox.—The number of cases (381) of smallpox reported for the 
4 weeks ended July 15 was about 60 percent of the number reported for 
the corresponding period in 1938, and about 75 percent of the 1934-38 
average incidence for this period. Six cases were reported from 
Connecticut, in the New England region, and the East North Central 
and South Central regions reported excesses over the average incidence 
in those regions, but in the West North Central, Mountain, and 
Pacific regions the incidence was relatively low. 

Typhoid fever—The number of cases of typhoid fever increased 
about 50 percent during the current period over the preceding 4-week 
period, but the total number of cases (1,369) was only about 80 per- 
cent of the preceding 5-year average incidence for this period. Each 
section of the country except the New England shared in the favorable 
situation. In the State of Washington the number of cases dropped 
from 113 for the 4 weeks ended June 17 to 26 during the current period. 
An increase in this disease is normally expected at this season of the 
year and the peak is not usually reached until the latter part of August. 


MORTALITY, ALL CAUSES 


The average mortality rate from all causes in large cities for the 
4 weeks ended July 15, based on data received from the Bureau of the 
Census, was 10.1 per 1,000 inhabitants (annual basis). The average 
rate for this period for the years 1934-38 was 10.7. The current rate 
is the lowest since 1933, when the rate for this period was 9.9. 


DERMATITIS CAUSED BY A NEW INSECTICIDE 


By Louis Scuwartz, Medical Director, and LEon H. WARREN, Acting Assistant 
Surgeon, United States Public Health Service 


A chemical company began experiments about a year ago on the 
manufacture of a new synthetic insecticide. Although it was known 
that when the insecticide was applied to the skin of experimental 
warm-blooded animals it would cause dermatitis, there were no cases 
of dermatitis among the chemists and others who were experimenting 
with the material during the 6 or 7 months before it was placed on the 
market. When the production for commercial use was begun, derma- 
titis broke out among 9 of 12 workers employed in the manufacturing 
process, and the company was forced to suspend operations pending 
the installation of safer manufacturing apparatus. 

Dermatitis also occurred among the workers in factories to which 
the product was sold for the purpose of blending with insecticidal 
spraying solutions. In these factories most of the cases of dermatitis 
occurred among the workers employed in filling cans with the insecti- 
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cidal solution. The Labor Department of the State in which the 
chemical company manufacturing the new insecticide is located 
requested the United States Public Health Service to investigate the 
cause of the dermatitis and make recommendations for the safe 
manufacture of the insecticide. 

Most insecticides are either primary skin irritants or sensitizers, 
and some are both. Insecticidal sprays basically contain pyrethrum 
dissolved in a petroleum distillate. Other cheaper poisons, such as 
para-dichlorbenzene, the thiocyanates, derris extract, isobutyl unde- 
cylenamid, and the like, are commonly substituted for a portion of the 
pyrethrum to reduce the cost of manufacture, since pyrethrum is 
rather expensive. Such substances as citronella and pine oil are 
added to give the preparation an agreeable odor. Considering the 
fact that insecticidal sprays are widely used, and that the labels on 
them usually state that they are nontoxic to human beings, it is re- 
markable that more cases of dermatitis have not been reported from 
their use. 

Schwartz (1) reported an outbreak of dermatitis caused by pyreth- 
rum among the workers in a plant manufacturing a well-known 
insecticide. Sulzberger and Weinberg (2) reported dermatitis in a 
user of Black Flag, an insect powder containing pyrethrum. Kesten 
and Laszlo (3) also reported dermatitis caused by pyrethrum, but no 
cases of dermatitis had been reported to be caused by other ingredients 
of insecticidal sprays. 

Many poisonous chemicals are used for insecticidal purposes. The 
silicofluorides, the chlorobenzols, and naphthalene are used to kill 
moths and to make fabrics mothproof. The fluorides are used in 
powder form to kill roaches. The arsenicals, the organic mercury 
compounds, lime, copper salts, derris root, and nicotine are used as 
agricultural parasiticides. The chlorophenols, chromates, zine chlo- 
ride, coal tar, and creosote oil are used as wood preservatives and ter- 
mite repellents. All of these substances, except perhaps nicotine, are 
primary skin irritants if used in strong concentrations. - Nicotine is 
rapidly absorbed through the skin and is a powerful systemic poison. 

The new synthetic insecticide which caused the outbreak of derma- 
titis herein reported is a product known as alpha naphthyl isothio- 
cyanate (C,H,;NCS). It is a white crystalline substance with a melt- 
ing point of 55.5° C. and a boiling point of 142°C. It is but slightly 
soluble in water (0.0002) at 20° C., but soluble in kerosene up to 12 
percent by weight. It has a slight odor, is colorless and nonstaining. 
It is loosely called mustard oil but differs from true oil of mustard 
(C;sH;NCS) which is allyl isothiocyanate.’ Alpha naphthyl iso- 
thiocyanate alone is not sufficiently poisonous to flies to be satisfac- 





1 Mustard oil has no relation to mustard gas (C,HsClS), dichlorethy] sulfide, used in warfure. 
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tory as an insecticide. However, when it is mixed with pyrethrum 
it has a satisfactory toxic power. Since alpha naphthyl isothiocy- 
anate is much less expensive than pyrethrum, its substitution for a 
portion of the latter reduces the cost of insecticide manufacture. It 
is said that by adding 1 percent of alpha naphthyl isothiocyanate to 
an insecticide about 60 percent of the usual amount of pyrethrum can 
be eliminated, and the insecticide will still have the desired toxic 
effect. 
MANUFACTURING PROCESS 


Alpha naphthyl isothiocyanate is made by allowing carbon disulfide 
and ammonia to react with alpha naphthylamime in a completely 
enclosed kettle. Ferrous sulfate solution is added in order to pre- 
cipitate the resulting compound and the fluid is run through an open 
filter press, the solid material being scraped off the filters and spread 
out on trays to dry. The dermatitis was contracted by the men while 
working on the open filter press and in handling the trays containing 
the wet and dry crude compound while carrying them into and out of 
the drying room. The remainder of the manufacturing process con- 
sists in purifying the crude material by dissolving in various solvents, 
such as carbon tetrachloride and acetone, bleaching with sulfuric acid, 
neutralizing, and filtering in order to remove impurities. It is then 
ground into a powder and placed in containers for shipment. The 
crude product as it comes out of the drying room is about 60 percent 
pure, while the final commercial product is 95 percent pure. 

The workers employed in the manufacture of this insecticide were 
furnished with clean clothes, rubber gloves, and gas masks, and all 
the operations were completely enclosed except the first filtering, the 
drying described above, the pouring of the alpha naphthylamine into 
the kettles containing the carbon disulfide and the ammonia mixture, 
and the grinding of the commercial product. 

Nine to ten days after new men began working in the factory they 
developed a papulo-vesicular eruption, usually beginning at the wrists 
or collar line and spreading to other parts of the body. In two of the 
workers affected, the eruption was accompanied by chills and fever 
lasting from 3 to 5 days and necessitating the hospitalization of one 
of them. In the milder cases the dermatitis consisted of an erythema 
which lasted from 4 to 7 days and then faded. In the severe cases 
the eruption lasted several weeks and was followed by desquamation. 

During the inspection of the factory it was noted that the men 
rotated from one operation to another, so that all of them were ex- 
posed to the chemicals at the open filter, in the drying room, and at 
the grinders. At the time that the inspection was made the manufac- 
turing operation had been discontinued pending the installation of 
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totally enclosed machinery, and the workers who had been affected 
with dermatitis had all recovered. 

The impurities in the crude product as it came from the first filter 
press were suspected by the makers of the insecticide to be the cause 
of the dermatitis. These impurities consisted of ammonium naph- 
thyl dithiocarbamate, ferrous sulfide, and free sulfur. In order to 
determine the exact chemical causing the dermatitis, a series of patch 
tests was performed on six of the workers who had had dermatitis, 
and on three who had been exposed to the chemical but did not de- 
velop any skin lesions. The latter were to serve as controls. The 
patches were allowed to remain on for 24 hours. 

The first patch consisted of the dried crude product which contains 
about 60 percent of alpha naphthyl isothiocyanate and about 40 
percent of impurities. Patch No. 2 consisted of the commercial 
product containing 95 percent of alpha naphthyl isothiocyanate; 
patch No. 3 consisted of a 5-percent solution of the commercial prod- 
uct in white mineral oil; patch No. 4 consisted of a 1-percent solution 
of the commercial product in white mineral oil; patch No. 5 consisted 
of a 0.5-percent solution of the commercial product in white mineral 
oil; and patch No. 6 consisted of a 0.25-percent solution of the com- 
mercial product in white mineral oil. 

Table 1 shows the results of the patch tests. It will be noted that 
two of the controls showed no reactions to any of the patches, while 
one of the controls reacted to patch No. 2. Four of those who had 
dermatitis reacted to patch No. 1 and all of them reacted to patch 
No. 2; three reacted to patch No. 3; and two reacted to patches Nos. 4, 
5, and 6. 

It will also be noted from this table that the reactions obtained 
are in direct proportion to the concentration of the chemical and to 
the degree of severity of the dermatitis from which the patients had 
suffered. Thus, the ones with the most severe dermatitis were the 
ones who reacted to the weaker dilutions of the chemical, and those 
with the least severe cases reacted only to the stronger dilutions. 

The patients were again seen 72 hours after the first patches were re- 
moved in order to observe any late reactions which may have developed. 

Table 2 shows the reading of the patch tests made 72 hours after 
the removal of the patches. At that time all the cases showed reac- 
tions to patches 1 and 2. In other words, late reactions to patch No. 1 
developed in two of the cases of dermatitis and in all three of the con- 
trols, and late reactions to patch No. 2 developed in those controls 
who showed no reaction after 24 hours. It will also be seen that the 
reactions had increased in severity. Patches 1 and 2 showed actual 
ulcerations in many of the cases. One of the workers, V. Y., was not 
seen at the time of the second examination, but the attending physician 
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stated that he had developed reactions under all the patches, whereas 
at the 24-hour reading he had reactions only under patches 1 and 2. 


TABLE 1.—J/istory and reactions to patch tests after 24 hours 
y + 





Patch test 






































1 2 | 3 | 4/51|6 
ae a sty Kess- | Dilutions in white 
Patient | Age History Crude | cocide | mineral oil (per- 

powder) powder cent) 
(filter | (com- 
press) | mer- 
(60 per- icial) (95 | 
cent) per- 5 1 | 0.5 | 0.25 
cent) 
: we we ; | i om 
W.B__...| 21 | Onset of dermatitis on wrists after 10 days’ expos- |-4++++/+++4/++4/+4/++4] + 


ure. Became generalized. Chills and fever. 

Hospitalized 9 days. Duration 1 month. Did 

not return to former exposure. 

» 24 | Onset on arms after 10 days’ exposure. Became |++++/++++/+4++4+/++4+] +] + 
generalized. Had chills and fever. Hyper- 

sensitive to poison ivy. 

, . 22 | Onset on wrists after 9 days’exposure. Spreadup | +++ |++++4+/] + -—-|-/- 

armsand back. Returned to work after 10 days. 

No recurrence. 

V. Y_....| 26} Onset on wrists after 10 days. Became general- | +++ | +++ o -i|-/- 

ized. Did not return to former exposure. 





Sain: 29 | Onset on arms after 15 days. Duration 2 days. - +++] —- |-/|-I[- 
Returned to exposure wit :out recurrence. 
i SE eee Onset on wrists after 9 days’ exposure. Healed in -_ ++ - —— 2s 























| 3days. Did not return to former exposure. 
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; | 
_*< | 22 Worked 6 weeks. Immune.-_-___..............-__- _ 4+ ~ _ —-j|- 
IL. W___..| 42 | Worked several months. Immune__........-.---- a _ = -;-/|- 
33 | Worked 5months. Immune______..............- —_ - - _ | -|- 





The two cases showing reactions at this time to all the patches, 
and the worker who was not seen, V. Y., had previously had generalized 
cases of severe dermatitis. 


TABLE 2.—feactions to patch tests after 96 hours 
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1 Was not seen but reported that there were reactions under all patches. 
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The results of the patch tests show that those individuals who had 
had the most severe cases of dermatitis gave the strongest reactions 
to the patch tests. It is also seen that the controls reacted strongly 
to patches 1 and 2, but did not react to the weaker dilutions which 
produced reactions in the workers who had previously had severe 
cases of dermatitis. These facts indicate that the chemical is a 
primary skin irritant, and that it is also a sensitizer, as shown by the 
facts that there was a definite period of incubation of about 10 days 
after the first exposure before the dermatitis developed and that those 
cases who had become sensitized and who developed dermatitis 
reacted even to a solution of 0.25 percent of the chemical. Since the 
controls did not react to a 5 percent dilution in white mineral oil 
(patch 3), such a patch may be applied safely in order to discover 
hypersensitivity to the chemical. 

An investigation was made of the occurrence of dermatitis in the 
two insecticide spray manufacturing plants which had purchased 
alpha naphthyl isothiocyanate to replace some of the pyrethrum used 
in their product. 

In one of these plants, 13 employees out of a total of 58 who had 
possible contact with the new insecticide spray developed dermatitis. 

For a number of years this company had been manufacturing an 
insecticide containing the insecticidal principles of 14 percent pyreth- 
rum flowers and 1 percent ground derris root (prepared from derris 
mellicantus, a product imported from the East Indies, the insecticidal 
principles of which are said to be rotenone and deguelin), in deodorized 
kerosene. (Deodorized kerosene is made by repeated sulfonation of 
kerosene until the odor has disappeared.) During this period seven 
mild cases of dermatitis had occurred among the employees, all of 
whom had recovered while working and had apparently developed an 
immunity. 

Seven days after this company changed its formula to consist of 7 
percent pyrethrum flowers, 1 percent powdered derris, 1% percent 
insecticide L.?, and % percent alpha naphthy] isothiocyanate, dissolved 
in a base of deodorized kerosene, dermatitis broke out among the 
workers. Six women of thirty who were engaged in filling cans with 
the insecticide, and 3 men of 12 who were filling cans were affected. 
Three men out of ten who were blending the chemicals to make the 
insecticide spray and one mechanic who came in contact with the 
insecticide while preparing the vats containing it were also affected. 
The 13 cases included 7 who had previously contracted mild dermatitis 
from the old formula containing only the insecticidal principles of 
pyrethrum flowers and derris root but who had recovered and ap- 
parently developed an immunity. None of the 13 persons had severe 


* Insecticide L. contains about 12% percent of butyl carbitol thiocyanate, 37!4 percent of beta thiocyan- 
cethyl laurate, and 50 percent deodorized kerosene. 











August 4, 1939 1432 


enough cases of dermatitis to cause loss of time from work. The 
mild cases consisted of a simple erythema of the wrists and forearms 
lasting a few days and the more severe cases had papules and vesicles 
lasting as long as 6 weeks. 

The formula of the insecticide was then changed to contain 7 per- 
cent pyrethrum flowers, 1 percent derris, and 2 percent of insecticide 
L. in deodorized kerosene. All the cases of dermatitis recovered and 
no new cases have occurred since. 

In this factory patch tests were performed on a number of workers 
who did not develop dermatitis from the new blend ef insecticide. The 
following is an excerpt from the report on these patch tests: 

Although no patch tests were done on any of the employees who developed 
dermatitis, tests were run on normal individuals with alpha naphthyl isothiocy- 
anate and with insecticide L., as well as with a sample of the finished insecticidal 
spray containing both substances. Three persons were patch tested with a 10 
percent solution of alpha naphthyl isothiocyanate in white mineral oil. In one 
case a rash was produced after 12 hours, in another case after 30 hours, and in 
the third case there was no effect. 

Two cases were tested with a 10 percent solution of insecticide L. in white 
mineral oil. In one case there was no reaction in 1 hour and in another case a 
barely visible area of redness after 30 hours. A sample of the insecticidal spray 
containing both substances was patch tested on three normal individuals. In 
one case a slight redness developed after 2 hours, in the second case only after 6 
hours, and in the third case there was no reaction after 6 hours. 

The commercial alpha naphthyl isothiocyanate powder was placed on three 
normal individuals and one showed no reaction in 1 hour, but the other two 
showed marked reactions after 24 hours. 

Finally, the undiluted insecticide L. was tried on three normal individuals, one 
of whom showed no reaction after 1 hour, the other showed no reaction after 
6 hours, and the third showed a barely visible reaction after 43 hours. 

On the basis of these findings it was concluded that the dermatitis was due 
entirely to alpha naphthyl isothiocyanate, and arrangements were made to dis- 
continue the use of the substance. Since then no other cases of dermatitis have 


developed. 

The second company manufacturing an insecticidal spray had no 
cases of dermatitis while blending a mixture of 7 percent pyrethrum 
extract and 4 percent of msecticide L. in deodorized kerosene. About 
1 week after the formula was changed to a blend consisting of 5 per- 
cent pyrethrum extract, 1 percent of insecticide L., and percent of 
alpha naphthyl isothiocyanate, in deodorized kerosene, dermatitis 
broke out, affecting 8 employees out of a total of 13. The dermatitis 
consisted of erythema, papules, and vesicles beginning on the wrists 
and forearms. Some of the cases were mild and some more severe. 
In one patient the dermatitis became generalized; he developed a 
temperature and albuminuria, aud was confined to bed. He was 
away from work for 2 months, but entirely weil at the time of the 
investigation. After this company discontinued the new formula 
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and returned to the old one, the cases of dermatitis recovered and 
no new cases have since developed. 

A visit was made to the factory manufacturing insecticide L., and it 
was found that this preparation contained butyl carbitol thiocyanate, 
beta thiocyanoethy] laurate, and some impurities consisting mainly 
of dibutoxy diethy] ether in a base of deodorized kerosene. 

Butyl carbitol thiocyanate is made by allowing butanol to react with 
dichlor diethyl ether and sodium hydroxide, forming carbitol chloride, 
which is added to sodium thiocyanate to form butyl carbitol thiocyan- 
ate, sodium chloride, and dibutoxy diethyl ether. The product is then 
treated with water to remove the salt and other impurities and is 
passed through activated carbon to remove odors. 

Beta thiocyanoethy! laurate is made by treating lauric acid (obtained 
from coconut oil) with phosphorous trichloride to form lauryl] chloride. 
This is converted into the chlorester of lauric acid, which is then 
washed and dried and treated with sodium thiocyanate. 

The processes are all enclosed except the filtration to remove sludge. 

The finished product sold for commercial purposes contains about 
50 percent of these insecticides in 50 percent deodorized kerosene. 
The product also contains some impurities, chiefly dibutoxy diethyl 
ether. Both the insecticides are liquids and the finished product in 
deodorized kerosene is a red liquid. 

The superintendent of the factory stated that skin tests had been 
performed with this product and that one out of 30 persons coming in 
contact with the insecticide showed a skin reaction. He also stated 
that at one time a chemist who was hypersensitive to the product had 
worked in the plant, but that there were no cases of dermatitis among 
the workers employed in the manufacturing process. 


DISCUSSION 


While this investigation shows that alpha naphthyl isothiocyanate 
is a primary skin irritant and a sensitizer, it is not recommended that 
its manufacture be permanently discontinued, because nearly all 
insecticides are skin irritants or sensitizers, and when workers come 
in contact with new insecticidal preparations they are likely to develop 





* Patch tests were performed on 9 volunteer workers who had never had dermatitis, employed in manu- 
facturing insecticide L, with the following constituents of insecticide L: 

Patch test No. 1.—50 percent butyl carbitol thiocyanate in deodorized kerosene. 

Patch test No. 2.—3714 percent beta thiocyanoethy] laurate plus 12 percent of butyl] carbitol thiocyanate 
in deodorized kerosene. 

Patch test No. 3.—5 percent of patch test No. 2 in white mineral cil. 

Patch test No. 4.—1 percent of patch test No. 2 in white mineral oil. 

Patch test No. 5.— percent of patch test No. 2 in white mineral oil. 

Patch test No. 6.—\4 percent of patch test No. 2 in white mineral oil. 

All 9 patch test subjects reacted to patch test No.1. One subject reacted to both patch test No. 1 and 
patch test No.2. There were no reactions to any of the other patch tests. 

It is of interest to note that while undiluted ordinary kerosene, when applied as a patch test for 24 hours 
will cause a reaction on normal skin, the deodorized kerosene (deodorized by repeated sulfonation) used as 
6 solvent for these insecticides did not cause such a reaction. 
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dermatitis. It is the general experience that they can be safely 
manufactured under proper working conditions. However, before this 
new insecticide is placed on the market for use in insecticidal sprays, 
actual experiments should be performed as to its effect on the skin of 
those who may be exposed to its action when it is sprayed, according 
to directions, in an enclosed room to destroy insects. Such tests can 
be made by spraying the insecticide containing alpha naphthyl iso- 
thiocyanate in a closed room in which a group of persons are exposed 
to its action for 15 minutes a day for at least 10 days, and then 
observing them for 10 days more. If one case of dermatitis should 
develop among 200 persons thus exposed, the product should not be 
placed on the market. 

If, as a result of such an experiment, it is decided to continue the 
manufacture of alpha naphthyl isothiocyanate, it is recommended 
that the manufacturing process be totally enclosed. That is, the open 
filter should be replaced by a closed one and the wet material should 
be transferred by an enclosed belt to a totally enclosed drying chamber 
and removed from it in the same manner to a totally enclosed grinder, 
or some other enclosed method of handling should be devised. The 
workers should be furnished and compelled to wear protective clothing 
such as rubber gloves, rubber boots, and aprons, and clean work 
clothes should be furnished them daily by the management. Ade- 
quate shower baths should also be installed and the workers should be 
compelled to use them before leaving the factory. In addition to this 
the following directions should be placed on containers of the product 
before it is sold to the insecticide spray manufacturers: 


This chemical is irritating to the skin and toxic; therefore the solid material or 
its solutions should not be allowed to come in contact with the skin, to be inhaled, 
or to be otherwise taken into the system. It should be handled in the following 
manner in its manufacture or when blending it into an insecticide mixture: 

Do not inhale the dust, wear a respirator. 

Do not expose the eyes, wear goggles. 

Do not expose any part of the body to the solid or to the solutions, wear pro- 
tective garments. 

Do not employ individuals who have skin eruptions to handle this chemical. 

Do not employ individuals who have any abrasions or burns or chapping of the 
skin until such injuries have healed. 

Keep clean the skin of those who handle the chemical. 

Use mechanical means wherever possible for handling the solid chemical or its 
solutions. 

CONCLUSIONS 


Experiments on animals with most of the insecticides show that 
they are toxic and irritating to the skin, and in sufficient concentration 
are capable of producing death. The petroleum distillate which is 
usually used as a solvent for the insecticide is also toxic and, if not 
specially treated, is irritating to the skin. In spite of this, insecticide 
sprays containing these toxic substances are usually sold to the public 
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without any warning that their contents are injurious. They are 
usually sold in cans, the contents of which are to be poured into a spray 
gun furnished with the can. The directions on the can state that the 
insecticide is to be sprayed from the spray gun into the air of a closed 
room or on garments. The only hint as to the toxicity of the product 
is given by the statement usually found on the can that the sprays are 
harmless if used according to directions. The emphasis in such a 
statement is in direct contrast to the emphasis contained on poison 
labels of other poisons such as iodine, phenol, and the like, which are 
also harmless if used according to directions. The statement that the 
insecticides are harmless tends to make customers careless in their use. 
The directions on the cans should be worded in such a manner as to 
impress on the consumer the fact that the contents are toxic and irri- 
tating to the skin unless they are used according to directions. This 
would place the emphasis on their toxicity and tend to make people 
more careful in using them. Indeed, placing poison labels on all insec- 
ticides would better safeguard not only the health of the consumer but 
also the financial interests of the manufacturer by helping to protect 
him against law suits. The directions for use should state that in 
spraying these substances protective clothing should be worn, the face 
and other portions of the skin should be exposed as little as possible to 
their action, and that the containers should be kept away from articles 
of food and out of the reach of children. 
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STUDIES ON THE STANDARDIZATION OF GAS 
GANGRENE ANTITOXIN (SORDELLII) 


By Saran E. Stewart, Assistant Bacteriologist, and Ipa A. Benatson, Senior 
Bacteriologist, National Institute of Health, United States Public Health Service 


Although Clostridium sordellii is not regarded as widely distributed 
in nature and infections in humans and animals have been infrequently 
reported, it no doubt has a sufficiently important role in gas gangrene 
to justify the standardization of its antitoxin. 

Clostridium sordellii was first isolated by Sordelli in 1922 (1). He 
recovered it from 2 out of 11 cases of acute edematous wound infections 
in Buenos Aires (2, 3, 4). As this organism was found to possess the 
putrefactive properties of Cl. sporogenes and pathogenic properties 
similar to Cl. oedematiens (Cl. novyi), Sordelli named it Bacillus 
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oedematis sporogenes. In 1927 Hall and Scott (5) suggested the name 
B. sordellii to replace the trinomial. That same year Meleney, 
Humphreys, and Carp (6, 7), in New York, isolated this organism 
from 2 cases of post-operative infections due to contaminated catgut. 
Believing it to be a new species they named it Cl. oedematoides. Later 
it was shown to be the same as Cl. sordellii (8, 9). In 1931, Hall and 
Gray (10) recovered Cl. sordellii from a case of septic peritonitis in 
Denver. It has also been recovered in this country from cases of 
icterohemoglobinuria in cattle. Only 2 cases have been reported from 
Europe (11). 

The similarity and possible identity (12, 13) of Cl. sordellii to C1. 
bifermentans,' first isolated by Tissier and Martelly in 1902 (14), 
increases the importance of these organisms in gaseous gangrene. 
Cl. bifermentans is quite commonly found in wound infections but has 
not been considered of great significance. Weinberg et al. (11) have 
found it to be of greater frequency in wound infections than Cl. 
histolyticum. The bifermentans strains isolated from wounds have 
been described as nonpathogenic, but since a nonpathogenic variant 
of Cl. sordellii has been described (5) it would be difficult, if not 
impossible, to differentiate the two. The importance of the appar- 
ently nontoxin-producing strains in mixed wound infections is a 
question that calls for investigation. 

The standardization of sordellii antitoxin was conducted in a 
manner similar to that employed in standardizing the other gas 
gangrene antitoxins. Dried toxin and antitoxin to be used as stand- 
ards were prepared. With the purpose of establishing a unit of 
measurement which may be considered for international adoption, 
comparative tests were made with the provisional unit of the Argentine 
Republic (16). 


PREPARATION OF THE SORDELLII TOXIN 


A 1-percent Witte peptone meat infusion broth with a pH of 7.6 
distributed in 2-liter Erlenmyer flasks was used for cultivating the 
organism. The culture used was labeled Cl. sordellii XR and was 
received from Hilda Hempl Heller. This strain was chosen after a 
comparative study of the toxin production of 8 different cultures 


1 In 1936, while making a study of the proteolytic anaerobic bacteria, Clark and Hall (12) noted the close 
similarity of Clostridium bifermentans to Clostridium sordellii. They found that these two organisms could 
not be differentiated in morphology, colony formation, biochemical reactions, or serologically, but only by 
toxin production. They also found that bifermentans antisera would neutralize to a certain extent highly 
toxic Cl. sordellii strains. They did not recommend that the two species be grouped together because of 
difference in pathogenicity. Stewart (/3), in 1938, confirmed their work and proposed that the two be 
consolidated under the name of Cl. bifermentans which has priority over Cl. sordellii. Since then the ques- 
tion has arisen (/5) as to the possible identity of Cl. sordellii with Koch’s ‘‘oedematis maligni,’’ thus increasing 
the complexity of the relationship of the proteolytic anaerobes. For this reason the name Cl. sordellii is 
retained awaiting further study of the problem. 
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labeled Cl. sordellii. These varied in toxicity from a nontoxin-pro- 
ducing strain to this highly pathogenic strain. Each flask of broth 
was inoculated with a 24-hour meat culture, then incubated at 37.5° 
C. for 20 hours. The growth was filtered through sterile filter paper 
pulp, then through Mandler filters. The filtered toxin had a minimal 
lethal dose of 0.0001 cc. for a 17- to 20-gram mouse when inoculated 
intravenously. The toxin was precipitated with ammonium sulfate, 
transferred to a Buchner funnel containing filter paper to remove as 
much of the fluid as possible, and then dried over phosphorus pent- 
oxide. The yield of toxin from 60 liters of filtrate was 446 grams. 

The minimum lethal dose of the dried toxin was found to be from 
0.001 mg. to 0.002 mg. when inoculated intravenously into a 17- to 20- 
gram mouse. 


DETERMINATION OF THE “TEST DOSE’’ OF TOXIN 


The test dose of this toxin was determined by testing against a 
clycerinated antitoxin received from Dr. Alfredo Sordelli of the Argen- 
tine Republic. This antitoxin contained 5 units per cc. as determined 
by subcutaneous inoculations in guinea pigs (16). 

In determining the ‘‘test dose’”’ of the toxin the glycerinated anti- 
toxin received from the Argentine Republic was diluted with 0.85 
percent saline so that 1 cc. contained 1 unit. The toxin was diluted 
so that 1 cc. contained 2 mg. of toxin. The toxin was used in amounts 
varying from 0.11 cc. (0.22 mg.) to 0.22 ce. (0.44 mg.) with 0.2 ce. 
of the antitoxin dilution or 0.2 unit plus sufficient saline to equal 
0.5 ec. The mixtures were kept at room temperature for one hour, 
following which they were injected intravenously in 17- to 20-gram 
mice. The animals were kept under observation for 4 days. 

Results of the “test dose” determination of the United States 
toxin with the Argentine Republic antitoxin are given in table 1. 


” 


TaBLE 1.—Preliminary test for determination of the “test dose’’ of toxin; antitoxin 


constant, toxin varied 

















Mice surviving 
Toxin (mg.) Antitoxin | — : = 

| | Number | Proportion 
EL eee eae aye MRS Dewan Lake ITE IE Ee, 0.2 | 3 3 | 3/3 
SE ELL LOE COLL 0.2 3 3 3/3 
L,I ETC Oe 0.2 3 3 3/3 
it nedetdinhiieDcinbinsahaiadehiniebianiiaetilcinteiebisainanasiodion 0.2 3 3 3/3 
SE a Se See 0.2 3 1 1/3 
an, ELL LT LEN LIP DECI OIL DAS VEO 0.2 3 0 0/3 
pg _ EEE LT LLL LIER LEI IIE LES. 0.2 3 0 0/3 











The results indicated that the “test dose” was approximately 0.38 
mg. when tested against 0.2 unit of antitoxin. The test was repeated 
using six mice to the dose. The results are given in table 2. 
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TABLE 2.—Determination of the “lest dose’’ of toxin; antitoxin constant, toxin varied 











— Mice surviving 
—" Number of 
Toxin (mg.) Antitoxin mice used 

Number | Proportion 
ee eee a OT Re ee .2 6 6 6/6 
I Aiea icv caliente cidade tte tasehcnsegedn cava dnt 0.2 6 2 2/6 
int atniingitnbidinimentaidaneananaeinaaeeé . 2 6 0 0/6 














The ‘test dose’ of the toxin (0.38 mg.) was then tested against 
varying amounts of the Argentine antitoxin, 10 percent above and 10 
percent below the 0.2 unit. The following results were obtained, con- 
firming 0.38 mg. as the ‘‘test dose”’ of toxin. 


TABLE 3.—Determination of the “‘test dose’’ of toxin; toxin constant, antitoxin varied 

















. | Mice surviving 

Antitoxin (units) Toxin ——— of | 

| Number | Proportion 
| 

Mg. | , 
0.38 0 01 
0.38 | 4 4/6 
0. 38 6 as 








TESTS ON THE UNITED STATES STANDARD ANTITOXIN 


The sordellii serum was obtained from a commercial manufacturing 
firm. It was measured accurately in 10 cc. amounts into chemically 
free resistance glass ampules. These were thoroughly dried over 
phosphorus pentoxide. 

The weights of the dried residue contained in 10 ampules were 
determined and the mean weight found to be 0.9669 g. 

The dried residue of one of the ampules was dissolved in 10 cc. of 
0.85 percent salt solution and then made up to 100 cc. with 66 percent 
glycerine. From this dilutions were made up to 1/2000 for preliminary 
tests. 





Assay of the United States standard antitoxin against 0.88 mg. of toxin. 
Preliminary test 


TABLE 4. 








Mice surviving 


Dilution of antitoxin Amount of | Number of 
dilution mice used 





Number | Proportion 
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Dilutions were then made between 1/1000 and 1/1500. 
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TaBLE 5.—Assay of the United States standard antitozin against 0.38 mg. of toxin. 
Second test 








. Mice surviving 

ms . Amount of | Number of|_. 
Dilution of antitoxin dilution mice used 
| Number | Proportion 
(ec.) 

0.2 3 3 3/3 
0.2 3 3 8/3 
0.2 3 3 8/3 
0.2 8 3 3/3 
0.2 3 0 0/3 











From the results obtained it was assumed that 0.2 cc. of a 1/1450 
dilution of the United States standard antitoxin was equivalent to 
0.2 unit. Varying amounts of a 1/1450 dilution were then tested 
against the “test dose’’ of toxin, or 0.38 mg. 


TaBLE 6.—Assay of the United States standard antitoxin against 0.88 mg. 
of toxin. Third test 














Mice surviving 
. ae Amount of | Number of = 
Antitoxin dilution antitoxin | mice used | 
Number Proportion 
(cc.) 
Se ee ee ey art SL ne ee 0. 18 6 0 0/6 
i cechcadickdadhiainieddiithdbiadainisenettnditechicslieneitndeadeentiesinirtatedediaaieatadialls 0.2 6 3 3/6 
iy SAN ccaseslabinsseatnies pcan dai eiati tsieitbsheegiiadiaadentilameiginlinniaiin 0. 22 6 6 6/6 








The 1/1450 dilution of the United States standard antitoxin was 
then tested against varying amounts of the toxin using approximately 
10 percent above and 10 percent below the determined “test dose” 
of 0.38 mg. 


TABLE 7.—Assay of the United States standard antitoxin against varying amounts 
of toxin; antitoxin constant 





Mice surviving 








Amount of 1/1450 antitoxin dilution Units of Toxin | Number of 
antitoxin mice used | 
| Number | Proportion 











0.2 0. 34 6 5 6/6 
0.2 0. 38 6 3 3/6 
0.2 0.42 6 0 0/6 











The standard antitoxin was diluted so that 1 cc. of a 1/72.5 dilution 
of the glycerinated antitoxin contained 20 units; this, when further 
diluted 1/20 with saline, will contain 1 unit, since 1 cc. of the undiluted 
antitoxin contains 1,450 units (1/72.51/20 equals 1/1,450). 

On the basis of the mean weight of the dried residue of 10 ce. of 
the standard antitoxin (0.9669 g.) this amount contains 14,500 units 
and one unit is contained in 0.06668 mg. of standard antitoxin. 


9 
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POTENCY OF COMMERCIAL ANTITOXINS TESTED 


Several commercial antitoxins were available for testing. These 
were tested against the “test dose’’ with the following results: 
800 units per cubic centimeter. 
800 units per cubic centimeter. 
1,700 units per cubic centimeter. 
1,450 units per cubic centimeter. 


mo De 


THE PROVISIONAL UNIT 


On the basis of the tests performed, the unit proposed by Sordelli 
may be accepted as the provisional unit for the present pending inter- 
national acceptance of this unit or a multiple of it. 


DETERIORATION OF SORDELLII TOXIN 


Tests were made to determine the effect of light and temperature 
on the toxin. Specimens of the dried toxin were placed in dry, stop- 
pered bottles and exposed to the following conditions: 

Ten degrees C. in vacuum jar for 12 months; sunlight outside win- 
dow for 102 days; room temperature in the dark for 102 days; warm 
room (37.5° C.) in the dark for 102 days. Toxin was also exposed 
to the air in a desiccator at 10° C. for 12 months. The specimens 
were then tested for deterioration by determining the ‘‘test dose” 
and the minimum lethal dose of each. The following results were 


obtained: Minimum Test 
lethal dose dose 

(m™g.) (mg.) 

gi a ee a ee eee 0. 001-0. 002 0.38 
Te .004 .38 
Room temperature in the dark.....................-.... .002 .38 
SS eae ae nen a On ee ee eT .008 .76 
Exposed to air in desiccator at 10° C___--_._--_-.---. 2. .004- .006 .60 


The results indicate that dry sordellii toxin is relatively stable at a 
low temperature in the absence of oxygen, but unstable at high 
temperatures and when exposed to oxygen. 
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THE INFLUENCE OF DIET ON THE CHRONIC TOXICITY 
OF SELENIUM 


By M. I. Suitru, Chief Pharmacologist, Division of Pharmacology, National Insti- 
tute of Health, United States Public Health Service 


Throughout the whole course of investigations in this laboratory on 
the chronic toxicity of selenium there has been one characteristic 
that has stood out prominently, namely, the great variation in indi- 
vidual as well as in species susceptibility. Thus, when rats received 
in their diet 10 to 15 parts per million of selenium as sodium selenite 
or selenate, some of the animals would die relatively early with more 
or less extensive pathological changes in the tissues and organs, while 
a considerable percentage would often survive indefinitely and show 
scarcely any effects (1). More recently, while investigations were 
being made with naturally occurring food selenium in rats, rabbits, 
and cats, similar variations in individual susceptibility were noted, 
although in this series of experiments differences in species suscepti- 
bility were most pronounced (2). Under the conditions of the above 
experiments, the toxicity and pathologic effects of this type of selenium 
appeared to be most uniform and most pronounced in rats and least 
pronounced in eats, though the earlier work (1) had indicated a much 
higher susceptibility to selenium in the rabbit and cat as compared 
with the rat. Analysis of the various factors involved in the dis- 
crepancies made it appear probable that dietary factors might in 
some way determine the toxicity of selenium. 

In an attempt to answer this question, the present experiments 
were all made upon the Wistar strain of albino rats of inbred stock 
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maintained on a diet of Purina dog chow. The animals were placed 
on the experimental rations at the age of about 30 to 35 days when they 
usually weighed from 50 to 60 grams. Animals of each sex were kept 
in groups of 5 or 6 in metal cages provided with raised wire-mesh 
bottoms and clean running tap water. Records were kept of the 
weights of the animals and their average food consumption, from 
which the average daily selenium intake per kilogram of body weight 
was computed. 


TABLE 1.—Composition of experimental diets 
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The composition of the experimental diets is shown in table 1. 
Diets 25, 27, and 28 contained 10 parts per million of naturally occur- 
ring food selenium. The seleniferous whole wheat flour which was 
used to the extent of 50 percent in these diets was from a supply of 
wheat containing 20 parts per million of selenium, grown in Gregory 
County, South Dakota. Its nitrogen content was 2.31 percent. 
The control diets 29 and 30 contained an equivalent amount of a 
commercial selenium-free whole wheat flour having a nitrogen content 
of 2.10 percent. The seleniferous diet No. 25 thus consisted, like the 
control diet No. 30, of about 10 percent protein, 10 percent fat, and 
about 75 percent carbohydrate. The seleniferous diet No. 27, like 
the control diet No. 29, consisted of about 10 percent protein, 41 
percent fat, and about 43 percent carbohydrate, the last derived 
chiefly from the wheat flour. The high-protein seleniferous diet No. 
28 consisted of about 30 percent protein, 10 percent fat, and about 
55 percent carbohydrate. The caloric distribution in the seleniferous 
diets was about as follows: In diet 25 about 9 percent of the total 
calories was derived from protein, 20 percent from fat, and over 70 
percent from carbohydrate. In the high-protein diet 28 about 28 
percent of the food energy was derived from protein, 20 percent from 
fat, and about 52 percent from carbohydrate. In the high-fat diet 
27 only 30 percent of the food energy was derived from carbohydrate, 
7 percent from protein, and 63 percent from fat. The caloric values 
of diets 25, 28, and 30 were about the same, while the caloric value of 
the high-fat diets 27 and 29 was about 36 percent higher. It might 
be supposed from this that the food consumption of the animals on 
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diet 27, and consequently the selenium intake, would be lower than 
in the animals on diets 25 and 28. Actual check-up of the food and 
selenium intake per kilogram of body weight showed that it was 
about the same in the three groups, viz, from about 0.8 to 1.0 mg. of 
selenium per kilogram per day. 

The experiment ran over a period of 4 months. The results are 
described in the following paragraphs. 

Diet 25.—Twenty-two rats, 7 males and 15 females, weighing 50 to 
65 grams, were used in this experiment. The first death occurred in 
20 days. At the completion of the experiment 17 animals, 77 percent, 
had died. With the exception of 2 animals dying at an early date, 
all the animals, including the 5 survivors, had advanced atrophic 
nodular cirrhosis of the liver. Of 8 animals surviving 90 days, 5 had 
anemia with hemoglobin levels of 7 to 9 grams and reticulocyte counts 
of from 5 to 25 percent. Most of the animals dying at an earlier date 
had severe anemia as shown by blood smears, the precise extent of 
which was, however, not determined. Ascites, usually straw colored 
and at times also bloody, varying in amounts from about 2 to 20 ce., 
was seen in more than 50 percent of the animals dying within the 
experimental period of 120 days. Ina few there was also some effusion 
in the pleura and pericardium. Loss of hair was also seen in a few 
of the animals, though this was relatively inconspicuous in this group. 
Analysis of the livers for selenium in a group of 6 rats at 100 to 120 
days gave a range of from 1,430 to 2,860 micrograms per 100 grams 
wet weight. 

The average weight curves of the animals of this group and the 
mortality rate are shown in chart 1. Figure 1 is a photograph of a 
typical rat in this group taken 95 days after the beginning of the 
experiment. The ascites in this animal was very pronounced. The 
characteristic atrophic and nodular appearance of the livers of the 
animals of this group is shown in figure 2. The nodular liver, No. 25, 
was taken from a rat weighing 125 grams, 120 days after the experi- 
ment was begun. 

Inet 27.—In this group there were 21 rats, 9 males and 12 females, 
weighing 50 to 68 grams. Growth was decidedly subnormal in the 
whole group as shown by the average weight curve in chart 1. How- 
ever, all but 3 survived the experimental period of 120 days, and the 
general appearance of these animals was healthy. They were active 
and, except for the extensive loss of hair and stunted growth, they 
looked quite normal. The most uniform and most pronounced mani- 
festation in this series of animals was a general scantiness of hair with 
areas of alopecia varying in size and location. The loss of hair was 
preceded by a peculiar greased appearance of the animals which set 
in within 2 to 4 weeks on the diet. In several instances the loss 
of hair was so extensive that the animals were literally hairless. It is 
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believed that the several deaths in this group were partly due to this 
condition which resulted in excessive loss of body heat. Hematologi- 
cal studies failed to reveal any marked abnormalities. Blood films 
were uniformly negative, reticulocyte counts were within the normal 
range of from 0.5 to 2.0 percent, and the hemoglobin levels varied 
usually from about 13 to 15 grams. In 3 of the animals the hemo- 
globin levels were relatively low, 10 to 12 grams, but this is believed 
to have been due to their general poor nutritive condition rather than 
to the toxic effects of selenium. 

At necropsy there was neither cirrhosis of the liver nor effusions. 
The spleens were not enlarged and, indeed, none of the organs or vis- 
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CuaktT 1.—Average weight curves of rats on low protein-high carbohydrate diet 25, low protein-high fat diet 
27, and high protein-low carbohydrate diet 28. D indicates death of an animal. All diets contained 10 
parts per million of selenium in the form in which it occurs naturally in wheat. 





cera showed any gross abnormalities except for their small size in 
relation to the age of the animal. Microscopic examination of the 
tissues by Dr. R. D. Lillie of the Division of Pathology disclosed only 
midzonal fatty degeneration in the liver with many mitotic figures in 
the polygonal liver cells. This and other features of the pathology 
of chronic selenium poisoning will be described in detail elsewhere. 

Analysis of the livers for selenium in a series of 7 rats of this group 
at 110 to 120 days revealed a range of from 1,000 to 2,400 micrograms 
per 100 grams of wet weight. 

A typical illustration of the appearance of the animals in this group 
is shown in figure 3. This photograph was taken 80 days after the 
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FIGURE 1.—A typical rat receiving 10 parts per million of selenium in a diet of low protein and high carbo- 
hydrate content. The animal was photographed 95 days after the beginning of the experiment. It was 
markedly anemic, had advanced nodular cirrhosis, and the ascites is evident. Weight was 100 grams. 

















FIGURE 2.—Livers of rats on the 3 experimental diets containing 10 parts per million of selenium as it occurs 
naturally in wheat. Number 25 is the nodular cirrhotic liver of the rat shown in figure 1, on death of the 
animal 120 days after the experiment was begun. The rat weighed 125 grams, and had about 25 cc. of 
clear straw-colored ascitic fluid. Number 27 is the liver of the rat shown in figure 3, which was kept ona 
low protein-high fat diet. The animal was killed after 120 days on thediet. It weighed 60 grams, and was 
literally hairless. Number 28 is the liver of a male rat, shown in figure 4, kept on a high protein-low carbo- 
hydrate diet. After 60 days on the diet the animal weighed 240 grams, and the liver 9.2 grams. Micro- 
copically, liver 25 showed nodular cirrhosis, liver 27 some midzonal fatty degeneration of the polygonal 
ells, while liver 28 showed no structural changes. 
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FIGURE 3.—A typical rat on the seleniferous low protein-high fat diet 27. Note the stunted growth and 
ilopecia. ‘The photograph was taken after 80 days on the diet, when the animal weighed 60 grams. 








FIGURE 4.—-A typical rat on the seleniferous high protein-low carbohydrate diet 28. The photograph was 
taken 30 days after the beginning of the experiment. 
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beginning of the experiment. The alopecia, though not as pronounced 
as in some of the other animals in this group, is sufficiently obvious. 
The stunted growth of the animal is marked; it weighed only 60 grams. 
The normal appearance of the liver of this animal at 120 days is shown 
in figure 2, while the selenium content of this particular liver was 
2,140 micrograms percent. 

The stunted growth of the animals on diet 27 must be ascribed, 
in part at least, to the unbalanced nature of the diet rather than to 
the toxic effects of the selenium. This appears probable for two 
reasons: First, animals on the control low protein-high fat diet No. 29 
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CHART 2.—Average weight curves of rats on control non-seleniferous low protein-high carbohydrate diet 30 
and low protein-high fat diet 29. 
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also showed decidedly subnormal growth, as shown by the average 
weight curve for 5 males in chart 2. The hemoglobin levels in this 
control group of animals were also somewhat below normal, the range 
being from 12.0 to 15.2 grams. It should be added that in appearance 
these control animals were entirely normal, there being not the 
slightest suggestion of any disturbance in the skin or appendages, or 
in any of the internal organs at necropsy.! Second, when hairless 
and stunted animals were taken off diet 27 and placed on a selenium- 
free semisynthetic adequate diet (No. 242) consisting of 18 percent 
casein, 5 percent dried brewers’ yeast, 4 percent salt mixture No. 185, 





' Microscopic examination of the livers of these animals showed some midzonal fatty degeneration not 
unlike that seen with diet 27. 
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2 percent cod-liver oil, 8 percent olive oil, and 63 percent corn starch, 
normal growth was promptly resumed, as shown in chart 3. Resump- 
tion of hair growth also occurred within 10 days, and by the end of a 
month the animals appeared entirely normal. Moreover, one of the 
animals in this group, No. 21 (chart 3), was changed at 120 days to the 
seleniferous but otherwise adequate high protein diet 28, the composi- 
tion of which is shown in table 1, and in this animal also normal 
growth was resumed, and by the end of the experimental period it had 
a normal covering of hair. The hemoglobin levels of these animals 
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CHART 3.—Temporary and reversible nature of the effects of the seleniferous low protein-high fat diet 27 on 
stunted growth and alopecia. After 120 days on diet 27 rats 16 and 17 were changed to the balanced non- 
seleniferoys semisynthetic diet 242, and rat 21 was changed to the seleniferous high protein-low carbohydrate 
diet 28. All rats resumed normal growth, acquired a new coat of hair, and at necropsy showed relatively 
little or no evidence of structural damage. A indicates the onset of alopecia. 


rose during this 30-day period from 10.3, 13.2, and 13.1, to 12.2, 
14.0, and 15.0 grams, respectively. At necropsy there was no evidence 
of effusions or any of the tissue damage which is so characteristic of 
selenium poisoning. The livers of rats 16 and 17 were normal, both 
in the gross and microscopically, while the liver of rat 21 showed only 
slight pitting of the surface and microscopically some lymphocyte 
infiltration of the portal areas, some periportal fibrosis, retraction of 
the capsule, and some nodular hyperplasia of liver cells. 

Diet 28.—Twenty-five rats, 10 males and 15 females, weighing from 
50 to 55 grams, were placed on diet 28, which contained 10 parts per 
million of selenium as it occurs naturally in wheat, and approximately 
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30 percent protein. Growth was unimpaired in these animals, as 
shown by the average weight curves given in chart 1 for the 10 males 
and 8 of the 15 females. Seven of the 15 females were not included 
in the chart because reproduction was studied in this group, as will be 
described below. Needless to say, there were no deaths among 
these animals. The hemoglobin levels for the males ranged from 14.7 
to 18.5 grams, and for the females from 14.0 to 18.5 grams. At 
necropsy at the expiration of the experimental period there was no 
evidence of any tissue damage in any of the organs of the males, while 
in 6 of the 15 females there was slight to moderate pitting of the 
surface of the livers. Microscopically in these livers there was slight 
to moderate lymphocyte infiltration, slight to moderate proliferation 
of fibrous tissue in the portal areas, and some retraction of the liver 
capsule. It is perhaps significant that the livers of the females alone 
showed some degree of involvement, and relatively more in those that 
were permitted to reproduce. Ascites or any other abnormalities 
were not seen in any of the animals. 

Figure 4 shows a typical rat in this group, 30 days after the experi- 
ment was begun. The animal continued to grow and at 60 days 
weighed 240 grams. The normal appearance of the liver of this 
animal, which weighed 9.2 grams, is shown in figure 2. 

Analysis of a series of 11 livers from these animals for selenium at 
the expiration of the experimental period of 120 days showed a range 
of from 370 to 760 micrograms per 100 grams wet weight. This is 
decidedly lower than that found in the livers of animals on diets 25 
and 27. The meaning of this is not clear at present. On the basis 
of food consumption, the daily intake per kilogram of body weight was 
about as high in this as in the other two groups. 

Reproduction was studied in a series of 7 females and 3 males 
in this group. After a period of 2 months on the experimental 
diet the animals were permitted to mate. Six of the females bore 
litters of from 3 to 8 within 23 to 27 days. The seventh female 
bore a litter of 4 in 47 days. Of one litter of 8, 4 died within 24 
hours; of another litter of 4, 1 died within 24 hours; and the entire 
litter of 6 of another animal died within 24 to 48 hours. The latter 
animal apparently failed to take any interest in her young and was 
found eating some of them. All the animals, 36 in all, were born 
alive and appeared entirely normal. The 25 surviving animals were 
reared normally, while the mothers were continued on the same 
seleniferous diet No. 28. At the age of 21 to 25 days they weighed 
22 to 40 grams each. They were weaned at this time and continued 
on diet 28. Twelve died in from 2 to 25 days. At 27 days the sur- 
viving 13 animals, which had made fairly good growth in the mean- 
time (60 to 90 grams), were killed. All the animals of this group, 
those that died as well as those that were sacrificed, showed the 
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typical effects of selenium poisoning, either anemia, ascites, or liver 
cirrhosis, or all three combined. This only confirms the earlier 
conclusion that susceptibility to selenium is much greater in very 
young animals (2), although the possibility of an inherited increased 
susceptibility cannot be excluded. This result is not inconsistent 
with the other evidence showing that high protein intake affords 
protection against chronic selenium poisoning. The significant fact 
is that reproduction was at all possible on a diet of 10 parts per 
million of selenium, and that the young were born alive and most 
of them reared normally. 

Analysis for selenium of some of the fetuses of the two litters 
that died within 24 hours revealed a selenium content of 270 and 
320 micrograms, respectively, per 100 grams wet weight. This con- 
firms an earlier report from this laboratory on the transmissibility 
of selenium through the mammalian placenta (3), and further demon- 
strates that the extraordinary susceptibility of the developing chick 
embryo to selenium, as demonstrated by Franke and his associates 
(4), is not shared by the mammalian fetus. 


DISCUSSION 


These experiments demonstrate that the chronic ingestion of natu- 
rally occurring food selenium may have disastrous effects or may be 
relatively harmless depending on dietary factors. Ten parts per mil- 
lion of wheat selenium fed in a low protein-high carbohydrate diet 
caused atrophic nodular cirrhosis, ascites, pleural and pericardial effu- 
sions, blood destruction and anemia, and death. Loss of hair on such 
a diet is in evidence though not especially marked. The same amount 
of selenium fed in a low protein-high fat diet caused stunted growth 
and extensive loss of hair, but no effusions, no anemia, and no other 
structural changes except for some midzonal fatty degeneration of the 
liver cells. Those effects are not permanent, for when such animals 
are returned to a normal well-balanced ration body growth and hair 
growth are promptly resumed and the slight liver damage appears to 
be repaired. Lastly, the same amount of selenium fed in a high pro- 
tein-low carbohydrate diet had no demonstrable effects on growth or 
reproduction, and no structural effects except for a relatively mild 
degree of chronic interstitial hepatitis in some of the more susceptible 
individuals. The mechanism for the protective action of these die- 
tary factors against the toxic effects of selenium is not known. It 
may be assumed for the present that the protective action of the high- 
fat diet may be due to its protein sparing action. It may be that 
ultimately the explanation may be found in the differential action of 
selenium on enzymes concerned with metabolic processes. From the 
work of Labes and Krebs (5), Potter and Elvehjem (6), Stotz and 
Hastings (7), C. I. Wright (8), and others it is known that selenium 
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inhibits certain of the respiratory enzymes, more especially those con- 
cerned with dehydrogenation of intermediary carbohydrate metabo- 
lites. There is less certainty about the effects of selenium on fat 
and protein metabolism. Cathcart and Orr (9), studying the effects 
of a toxic dose of sodium selenite injected subcutaneously into dogs, 
found an increased urea and nitrogen output in the urine. In some 
unpublished experiments carried on by Dr. C. I. Wright in this labora- 
tory it was found that liver arginase in rats was often increased by 
feeding either inorganic or naturally occurring food selenium. This 
affords some evidence that at least one enzyme concerned in protein 
metabolism is not only not inhibited but may be actually enhanced by 
selenium. It is perhaps significant that the seleniferous diet which 
was least damaging to the tissues furnished only 30 percent of its 
total food energy as carbohydrate. 

On the assumption that sulfur might be related in some way to the 
toxicity of selenium, and in view of the fact that methionine is rather 
low in the wheat protein gliadin and relatively high in casein (/0) an 
experiment was carried on to ascertain the effect of added methionine 
on the toxicity of selenium. A group of rats weighing about 50 grams 
each were placed on diet 25 into which dl-methionine was incorporated 
to the extent of 0.8 percent of the diet; that is, the methionine equiva- 
lent of 20 percent of casein in the diet was added. This experiment is 
still in progress, but the results already indicate quite definitely that 
methionine by itself is not the answer to this problem, 

While more work will have to be done to elucidate the present find- 
ings, their practical significance is clear. They not only help to ex- 
plain many of the discrepancies of our own earlier work as well as 
those of others published in the literature, but they shed much light 
on the selenium problem as it is related to livestock and human 
beings in the endemic areas. Disregarding for the present the fat 
factor, comparison of the protein to selenium ratio in diets 25 and 28 
shows a ratio of 1:100 in the former and approximately 1:33 in the 
latter, if we express this ratio in terms of percent of protein in the diet 
to micrograms of selenium per 100 grams of diet. Thus, diet 25 with a 
protein-selenium ratio of only 1:100 is highly toxic, while a protein- 
selenium ratio of 1:33, as in diet 28, is scarcely, if at all, toxic. In our 
earlier experiments on cats, which have recently been published (2), 
in which naturally occurring food selenium was fed as a supplement of 
wheat protein-selenium up to 1.0 mg. per kilo per day in a diet of 
meat and milk with relatively little untoward effects, analysis in the 
light of the present results shows that the animals were receiving pro- 
tein and selenium in their diet in the ratio of about 1:50 on the highest 
selenium intake of 1 mg. per kilo per day, about 1:30 on the selenium 
intake of 0.5 mg. per kilo per day, and about 1:10 on the lowest intake 
of 0.1 mg. selenium per kilo per day. In the experiments on rabbits 
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(2), in which the toxic effects of selenium as it occurs naturally in oats 
were as a rule more pronounced, simple calculation indicates that in 
those animals the protein-selenium ratio was only 1:87 in animals 
receiving oats exclusively and about 1:25 in animals receiving unlim- 
ited nonseleniferous cabbage in addition to the seleniferous oats. 
The seleniferous oats contained 14 parts per million of selenium and 
2.6 percent of nitrogen. In the light of the present experiments it is 
entirely clear, therefore, why the toxic effects of selenium should have 
been more pronounced in the rabbits than in the cats, even though 
their daily intake of selenium per kilogram of body weight was less. 

More recently seleniferous wheat has been fed in this laboratory 
to rabbits with daily supplements of 100 grams of non-seleniferous 
cabbage to provide vitamins and minerals. The effects have been 
uniformly more severe than those previously noted with seleniferous 
oats, although the selenium intake in the wheat-fed animals has not 
exceeded 0.2 to 0.3 mg. per kilo per day. The protein-selenium ratio 
in these experiments has been close to 1:100. 

Similar analysis of results published by other laboratories would, it 
is believed, explain many of the discrepancies. Moreover, it should 
be evident that data on the relative toxicity of food selenium from 
different sources, without adequate regard for the protein and fat 
content of the diet, as reported heretofore from some laboratories, 
are quite meaningless. 

Application of the results of the present studies to conditions pre- 
vailing in the field leads to interesting speculation. It is the experience 
of farmers in selenium-endemic areas that pigs are usually most readily 
and most uniformly affected, and that the most conspicuous symptoms 
are stunted growth and extensive loss of hair. Such animals, we are 
told, usually make good recoveries if changed to a nutritious selenium- 
free diet. The analogy with the present experiments on the low pro- 
tein-high fat diet is perhaps more than superficial, Furthermore, 
there is much variation in individual and species susceptibility to 
seleniferous vegetation and grain in livestock, as has been our expe- 
rience with laboratory animals. Smith, Franke, and Westfall (11) 
reported data on selenium analysis of urines of one colt and three 
horses in various stages of “alkali” disease and found a concentration 
varying from 33 to 170 micrograms percent. Similar analysis of 
urines from 5 cows in various stages of “alkali” disease, obtained by 
the author in the course of a field investigation, disclosed a variation 
of from 61 to 104, and, in one instance, 300 micrograms percent. 
The 5 cows were selected from a herd of about 50 head of cattle as the 
only ones that had showed some degree of involvement. On the 
basis of the data reported by Smith, Westfall, and Stohlman (12) it 
may be estimated that these animals were probably not absorbing 
any more than 0.3 mg. of selenium per kilo per day, and in most cases 
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probably much less. Evidently some other factor than the selenium 
as such must be looked for in explanation of the greater susceptibi- 
lity of these few animals as compared with the rest of the herd. 

The results of the present experiments, it is believed, have an 
important bearing on the question of the selenium health hazard to 
man and its control. In 1937 it was reported by Smith and Westfall 
(13) that humans in selenium-endemic rural areas are exposed to the 
more or less continued ingestion of food selenium up to possibly as 
much as 0.2 mg. per kilo per day. Additional evidence obtained in 
this laboratory since that time indicates that this is true not only of 
the farming population living on seleniferous soil, but also to some 
extent of the population in general, including town dwellers living 
within selenium-endemic areas. No convincing evidence of serious 
chronic selenium poisoning from this source in man has ever been 
reported. A comprehensive study of the probable sources of selenium 
to which man is exposed showed that locally produced eggs, meats, 
and milk, next to cereals and vegetables, were of greatest importance 
(13). The highest concentration of selenium found in many speci- 
mens of eggs, a few meats, and many samples of milk showed 914, 
800, and 127 micrograms percent, respectively. This gives a protein- 
selenium ratio of about 1:70, 1:50, and 1:40, respectively. Usually 
the selenium content of such foodstuffs was much lower, and conse- 
quently the protein-selenium ratio much more favorable than in the 
few extreme instances cited. Since naturally occurring selenium in 
foodstuffs is now well known to be associated with proteins, it would 
seem that nature has indeed provided her own, if only a partial, 
solution to this problem. It would also seem that the greatest 
selenium hazard to man would come from the ingestion of foods with 
high selenium and low protein content, as may be the case with 
occasional samples of cereal grains and vegetables. The writer had 
occasion on one of his field investigations to obtain 9 specimens of 
milled products, picked at random, in a milling plant located within 
a selenium-endemic area in one of the Great Plains States. These 
included various wheat and corn flours. The selenium content of 
these flours varied from 40 to 175 micrograms percent in 7 of the 
specimens, 2 containing none. The most unfavorable protein- 
selenium ratio in such flours might be 1:20, and this is scarcely likely 
to cause serious harm. The writer was informed, however, that grain 
from areas known to produce cereals with high selenium content was 
assiduously avoided. Whether this was done by actual analysis for 
selenium or by general knowledge of local conditions could not be 
ascertained. 

It would thus appear that as long as those of the population who 
are heavily exposed to selenium refrain from consuming highly con- 
taminated cereals and vegetables, the selenium hazard is probably 
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not serious even if small amounts are more or less regularly ingested 
with food products of animal origin. 


CONCLUSIONS 


Experiments made on rats show that the toxicity of naturally occur- 
ring food selenium is largely determined by dietary factors. A level 
of intake of selenium which is highly toxic and tissue-damaging when 
fed in a diet of low protein and high carbohydrate content is only 
slightly harmful, if at all, when fed in a diet of high protein and low 
carbohydrate content. The same level of selenium intake in a low 
protein and high fat diet causes stunted growth and extensive loss of 
hair, but no other demonstrable tissue damage except some fatty de- 
generation of the polygonal cells of the liver. Such animals are quick- 
ly restored to a normal condition when returned to a balanced non- 
seleniferous diet. 

All the available evidence indicates that the effects and toxicity 
of naturally occurring food selenium are determined within certain 
limits not so much by the level of intake as hitherto supposed, as by 
the protein-selenium ratio in the diet. At a level of 10 parts per 
million of selenium, a ratio of 1 percent of protein in the diet to about 
30 micrograms or less of selenium per 100 grams of diet is of little, if 
any, toxicity. A ratio of 1 percent protein to 100 micrograms of 
selenium per 100 grams of diet under the same conditions is danger- 
ously toxic. 

Whether the quality as well as the quantity of protein in the diet 
plays a role in determining the toxicity of selenium is not known at 
present. This and many other questions will have to be worked out 


in the future. 
ACKNOWLEDGMENTS 


I am indebted to Dr. R. D. Lillie for the microscopic examination 
of the tissues, to Dr. B. B. Westfall for the selenium analyses and to 
Mr. E. F. Stohlman for the hematological studies. 


REFERENCE 


(1) Smith, M. I., Stohlman, E. F., and Lillie, R. D.: The toxicity and pathology 
of selenium. J. Pharm. and Exp. Therap., 60: 449 (1937). 

(2) Smith, M. I., and Lillie, R. D.: Studies in chronic selenosis. Part 1. The 
chronic toxicity of naturally occurring food selenium. National Institute 
of Health Bulletin No. 174. U. 8. Government Printing Office, 1939. 

(3) Westfall, B. B., Stohlman, E. F., and Smith, M. 1.: The placental transmis- 
sion of selenium. J. Pharm. and Exp. Therap., 64: 55 (1938). 

(4) Franke, K. W., and Tully, W. C.: A new toxicant occurring naturally in 
certain samples of plant foodstuffs. V. Low hatchability due to deformi- 
ties in chicks. Poultry Science, 14: 273 (1935). 
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COURT DECISION ON PUBLIC HEALTH 


Judgment for employer in action brought by employee because of con- 
traction of echinococcosis.—(Nebraska Supreme Court; Russo v. Swift 
and Co., 286 N. W. 291; decided June 2, 1939.) The plaintiff entered 
the employ of the defendant company as a beef washer in 1925. He 
continued in such employment until December 1935, when he became 
totally and permanently disabled as a result of echinococcosis. He 
brought an action against the employer, charging the latter with 
negligence. As stated by the court the plaintiff alleged that he 
“contracted said echinococcosis, not as a result of any negligence on 
his part, but through the sole and proximate negligence on the part 
of defendant and its agents, in purchasing cattle which they knew, 
or, with the exercise of reasonable care, should have known, were 
infected with the disease; in negligently failing to discover that said 
cattle were so infected, and negligently failing to destroy and other- 
wise place said infected cattle in a position where the disease could not 
spread to this plaintiff; in failing to warn the plaintiff that such cattle 
were infected; in permitting plaintiff to unknowingly handle cattle 
which the defendant knew, or should have known, were infected with 
a dangerous and contagious disease; in failing to provide plaintiff with 
cloves or suitable apparatus which would protect him from the ravages 
of a dangerous and contagious disease, and in failing to provide venti- 
lators, disinfectants, or any other proper method of exterminating said 
disease.’”’ The employee fixed the time of contracting the disease as 
sometime during the year 1933, when, he alleged, he gradually ab- 
sorbed the disease through the pores and skin of his hands and through 
his lungs. The defendant company, by demurring, admitted the 
truth of all such facts as were well pleaded by the plaintiff and all in- 
tendments and inferences that could fairly and reasonably be drawn 
therefrom, but challenged that his petition alleged facts sufficient to 
constitute a cause of action. 

The trial court sustained the demurrer and, on appeal by plaintiff, 
the supreme court affirmed the judgment of the trial court. The ap- 
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pellate court, after quoting from medical and other authorities, stated 
that the plaintiff in his occupation as a beef washer was not suffering 
from an occupational disease. The court then discussed the duty 
owed by an employer to an employee and quoted, among other things, 
the following from an Iowa case: ‘“The master is required to anticipate 
and foresee or guard against what usually happens, or is likely to 
happen, but is not required to anticipate or foresee and guard against 
that which is unusual and not likely to happen. * * * The test is 
not whether the injurious result or consequence was possible but 
whether it was probable.” In deciding against the employee, the 
appellate court said: 

Are we to say, in considering the duty of the defendant (employer) toward the 
plaintiff (employee), that the defendant was guilty of negligence towards the plain- 
tiff in failing to exercise reasonable care, in failing to use the intelligence, ordinarily 
required in the industry, in furnishing a safe place to work and proper appliances, 
and in failing to warn the plaintiff? The very nature of the disease of echinococcosis 
and the manner in which it is contracted are indicative of the fact that an excep- 
tional and unusual standard of care would be necessary on the part of the de- 
fendant industry to know or anticipate its existence, and such duty is not required 
of an employer. We repeat: Under the circumstances as pleaded by the plaintiff, 
is the disease one which can fairly and reasonably be charged to the knowledge of 
the defendant? There must be reasonable ground on which to charge the de- 
fendant with notice of the existence of the disease. Again referring to the definition 
of the disease, it is apparent that the term “echinococcus”’ refers to a parasite, 
which has its own life cycle, acquired by ingestion and not through the pores and 
the skin, and in extremely rare instances by inhalation. None of the cases cited 
by the plaintiff goes to the extent, as contended by him, if [of?] establishing a cause 
of action under the averments of the second amended petition. 

It was also held that the plaintiff’s petition, wherein he sought to 
allege a cause of action under certain health and safety statutes, was 
defective in failing to allege sufficient facts to show a violation of the 
said statutes. 


DEATHS DURING WEEK ENDED JULY 15, 1939 


[From the Weekly Health Index, issued by the Bureau of the Census, Department of Commerce] 





ank Correspond- 
Tepe ended | ing meek 
7™ 1938 








Data from §7 large cities of the United States: 
Total deaths______- FLEECE ELODIE 7, 582 17,731 
Aver: age for 3 prior years Ee Se Se a eee ee eee ek aan i) 2S a 
PS ee eee 241, 830 234, 686 
ENE ERE LLL OLE ELLIE 465 1515 
Average for 3 prior REE, RES TE _ )_ = , 
Deaths under 1 year of age, first 28 weeks of ye a lt ee 14, 255 14, 649 
Data from industria] insurance companies: 
Policies in force __- LE eT eS 69, 130, 363 
SS" an lla aa Rete CAE nae et 11, 529 11, 499 
Death claims per 1,000 policies in force, annual rate____- beeen 9.0 8.7 
Death claims per 1,000 policies, first 28 weeks of year, annual rate.....__- 10.9 9.6 








1 Data for 88 cities, 
? Data for 85 cities. 































PREVALENCE OF DISEASE 


No health department, State or local, can effectively prevent or control disease without 
knowledge of when, where, and under what conditions cases are occurring 


UNITED STATES 


CURRENT WEEKLY STATE REPORTS 


These reports are preliminary, and the figures are subject to change when later returns are received by 
the State health officers. 

In these and the following tables, a zero (0) indicates a positive report and has the same significance as 
any other figure, while leaders (__..) represent no report, with the implication that cases or deaths may 
have occurred but were not reported to the State health officer. 


Cases of certain diseases reported by telegraph by State health officers for the week 
ended July 22, 1939, rates per 100,000 population (annual basis), and compari- 
son with corresponding week of 1938 and 5-year median 




















































































Diphtheria | Influenza Measles 
) 
Division and State | July | July | July 1934-| July | July | July | 1934- | July July | July | 1934- 
92, | 22, | 23, 28, | 22, | 22, | 23, | 38, | 22 | 22 | 23 | 38, 
1939, | 1939, | 1938, me- | 1939, 1939, | 1938, | me- 1939, | 1939, 1938, me- 
rate | Cases | Cases dian | rate cases | cases | dian | rate | cases | cases | dian 
NEW ENO. 
i ee 6 1 aa eee — 151 25 12 14 
New Hampshire--..-- 0 0 0 20 2 4| 3 
LO 0 0 CR I SE See 389 29 23 13 
Massachusetts......- 6 5  «~RER eee Books mete 243 207 167 126 
Rhode Island_......- 0 0 0 — Le 221 29 4 16 
Connecticut......«<<- 3 1 2 2 3 1 1 1 145 49 14 4l 
MID. ATL. 
OOO ns 4 11 10 16 12 13 12 13 197 491 673 660 
New Jersey__.......- ] 1 8 8 4 3  ~ ee 18 15 65 183 
Pennsylvania_......-. 5 10 13 ES: a ee Se 31 61 275 553 
E. NO. CEN 
Ohio 10 13 & 8 2 3 5 7 58 173 
3 2 10 8 12 So 10 12 8 16 20 
: I 12 19 18 18 1 2 7 10 15 58 167 
STICHIE 5 f 10 a aS a 77 73 329 115 
WORN, cccmneaons 4 2 2 3 4 2 13 14) 218 124 384 384 
W. NO. CEN. 
Minnesota........... 0 0 8 5 2 1 a 33 17 7 25 
, WG... .coccccsccese 2 1 1 a ee ee 130 64 41 18 
Dilsnowrl cases 6 5 5 a eR 1 ll 1 ] 8 35 
North Dakota_.....- 7 5 SSE Ee ER 15 2 28 13 
South Dakota_.....- 0 0 2| RSE. SO LR jeciiioe 60} Pe 1 
Nebraska...........- 4} 1 0 ek: RRR RRR Sema 8) 2 12 7 
SOUND saicecientnane ee | rr i 3 3} 591 0a} sad 17 
See footnotes at end of tabie. 
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Cases of certain diseases reported by telegraph by State health officers for the week 
ended July 22, 1939, rates per 100,000 population (annual basis), and compari- 
son with corresponding week of 1938 and 5-year median—Continued 





Diphtheria Influenza Measles 





Division and State July | 1934- July July | July 
23, 38, 22. 22, 23. 23 22, 23, 
1938, | me- 39, | 1939, ‘ 39, | 1939, | 1938, 
cases | dian 3 ig cases | CAses 





SO. ATL. 





Delaware 

Maryland ® 

Dist. of Col 
. aaRoere 
West Virginia 

North Carolina #_.._-. 
South Carolina 
Georgia 3 

Florida 3 








— 
NW WO Doo 


E. SO. CEN. 


Kentucky 
Tennessee 3___. 
Alabama ?__--. 
Mississippi * 3 

W. SO. CEN. 
Arkansas 
Louisiana 8 
Oklahoma 
Texas 


MOUNTAIN 








ae 


Dre OO tor 


MenttGR.cccccccsess 
I a aensintminitaetainia 
ST 
ol [ee 
New Mexico-........- 


oWOohL! oO 


— 


PACIFIC 











Washington 1 1 209 
ees ( 4 3 } 86 
California ¢ 23| 18 2} 258 315) 277 


| 301) 310} 15 87) 2,154) 3,126 























213 
660, 952 











Meningitis, meningo- ’ 
coccus Scarlet fever 





Division and State July July July 
2 


2, 23 ° ’ 
1939, . 5 1938, 38 ! 198k, 
rate | cases S | Cases 





NEW ENG, 


Maine 

New Hampshire 
Vermont. 
Massachusetts__..... 
Rhode Island 
Connecticut 


—) 
mom he nS 


_ 














4 
4 





























0. 
2. 
3 


See footnotes at end of table. 
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Cases of certain diseases reported by telegraph by State health officers for the week 
ended July 22, 1939, rates per 100,000 population (annual basis), and compari- 
son with corresponding week of 1938 and 5-year median—Continued 





Meningitis, meningo- Poliomyelitis 


coecus Scarlet fever 





Division and State 


July July July July 
22 22 23 ; 23 2% 


1939, | 1939, | 1938, 9, | 1938, 939, | 1938, 
rate cases 3 cases cases 








Michigan ? 
Wisconsin 


W. NO. CEN, 


Minnesota 

lowa 

Missouri 

North Dakota 

South Dakota 
Nebraska 
ee 


80. ATL. 








Delaware 
Maryland 2 

Dist. of Col 
Virginia -. - - 
West Virginia 
Nerth Carolina 3 
South Carolina 3 
Georgia 3 
Florida 3 





woo 
woo 


= 
ed) 
ee 


_ 
cOoncoKr Ke ewe 


Sm tomtom 
Owe nono no 
mrocoocnooeo 
CSwconwonwsose 


is) 


MOUNTAIN 


— 


Montana 
Idaho 


_ 
conwnoooo 
oorncooo 
_ 
Coe oon- 


~ 









































eee 


—SS  _ EOS EE 


20 weeks 53/1, 599) 156,113, 480) 133, 844/161, 216 








See footnotes at end of table. 
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Cases of certain diseases reported by telegraph by State health officers for the weck 
ended July 22, 1939, rates per 100,000 population (annual basis), and compari- 
son with corresponding week of 1938 and 5-year median—Continued 
























































































































































Smallpox Typhoid 8 pre hoid Whooping cough 
¥ 
ivici state | 
Division and State | july | July | July | 1934-| July | July | July | 1934-| July July | July 
22, 22, 23, 38, 22, 22, 23, 38, 22, 22, 23, 
1939, 1939, 1938, me- 1939, 1939, 1938, me- 1939, 1939, 1938, 
rate | cases | cases | dian | rate | cases | cases | dian | rate | cases | cases 
NEW ENG. 
Maine — a 0 0 0 0 24 4 2 2 36 6 31 
New Hampshire___--- 0 0 0 0 0 0 1 1 51 5 0 
ETS 0 0 0 0 0 0 0 0 402 20 20 
Massachusctts__....-- 0 0 0 0 2 2 2 4 146 124 89 
Rhode Island__....-- 0 0 0 0 23 3 1 0 115 15 6 
Connecticut_......--- 0 0 0 0 0 0 1 1 151 51 73 
MID. ATL. 
fr 0} 0 0 0 4 10 2 12 142 356 624 
New Jersey _........-- 0 0 0 0 4 3 3 5) 346 291 320 
Pennsylvania pa 0 0 0 0 8 16 17 17! 314 618 327 
E. NO. CEN. 
A, eae 3 4 0 0 7} 9 6 10 79 103 93 
IN icciidniatisichiiatoao 6 4 10 0 16 1] 11 9 281) 189 8 
Es iimitightetin 3 4 10 10 7 1] 25 22} 238) 363] 499 
eee 3} 3 1jt 0 6 6 2 4\ 284) 289 489 
WOOMIIN.. ...ccccecss 2 1 3 5 2 1 0 1 460 i2 335 
W. NO. CEN. 
Minnesota_..........- 0 0) G 4 2 1 0 1 43 22 7 
NPS ae 16 8 13 9g 8| 4 7 2) 67| 33 15 
Missouri viiaseaiag 4 3| 11 | a 21 21} 63} 4g $3 
North Dakota__._..-- 20 4 4 0) 0 0 0 1} 51} 7 29 
South Dakota_.....-- 23 3 1 1 8| 1 0 0) 15| 2) 21 
Nebraska hiletininc 8 2 1 2 0 0 0 0 141| 27 91 
a 0 0 4 4 6 2 9 10 42 15 115 
80. ATL. 
ae 0 0 0 0 20 1 0 1 59 3 6 
Mary!and ?_........- 0 0 0 0 19 6 7 1 176 57| {0 
Dist. of Cel......---.- 0 0 0 7) a) 3| 3 2} 209} «= 87} 
I i 0 0 0 0 30) 16) 18 28 201 107| 76 
West Virginia.......-. 0 0 6 0 2) 12| 15 15 70 26 24 
North Carolina %____- 0 0 0 1 37 25 27 25 349 239 334 
South Carolina 3__.__- 0 0 0 0 §2 30 23 23 68 25 104 
eee 0 0 0 0 33 20 52 52 139 R4 §2 
Florida 3 seseliakeciiGuadd 0 0 0 0 15 5 5 3 112 37 19 
E. SO. CEN. 
Kentucky--.-........-- 0 0 7 0 52 30 41 41 80 46 46 
Tennessee 3__......._- 0 0 ] 0 49 28 39 39 106 60 48 
Alabama 3___....._. 0 0 0 0 11 6 15 16 125 71 49 
Mississippi ?3_...__-- 0 0 0 0 23 9 12 NS eee Ae | 
W. SO. CEN. 
pee ee 0 0 2 0 64 26 26 2f 37 15 15 
Louisiana ?__......._- 0 0 0 104 43 7 5 26 43 
ae 4 2 0 0 4s 24 24 27 4 2 19 
ES ] 1 3 1 43 52 63 63 66 80 157 
MOUNTAIN 
CO 0 0 4 4 0 0 0 1 56 6 Hie | 
| Se 0 0 & 2 0 0 1 1 31 3 6 
EET 44 2 ] 0 44 2 0 0 0 0 7 
0 eae 10 2 1 1 24 5 10 3 135 28 48 
New Mexico...._.___. 0 0 1 0 7 3 3 6 235 19 13 
OIL. .ocicsdecece 12 1 ] 0 5 2 2 2 209 ae 
|, 0 0 0 0 0 0 7 1 477 48 0) 
PACIFIC 
Washington........__ 0 0 10 5 6 2 2 2 68 22 73 
ES 10 2 2 2 10 2 0 3 114 23 28 
aes 0 0 15 1 6 7 6 7 109 133 20 
RE, 2 46) 123 85 18 465 548 647 164) 4,051) 4,798 
—— OSS OOS SS ———_ ae — ah —===a — 
Be WOGNS......0ccas : 12!) 8, 500! 12,393} 5, 866 7| 5,066) 5,816' 5,816 158/113, 405' 125, 842 
! New York City only. ? Period ended earlier than Saturday. 


$ Typhus fever, week ended July 22, 1939, 82 cases as follows: North Carolina, 12; South Carolina, 3; Geor- 
gia, 35; Florida, 5; Tennessee, 1; Alabama, 13; Mississippi, 1; Louisiana, 4 (delayed report); Texas, 8. 
‘ Colorado tick fever, Colorado, 1 case. ' 
7 
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ROCKY MOUNTAIN SPOTTED FEVER 
Cases reported by States, Feb. 26 to July 29, 1939 


August 4, 1939 
































Feb. 26 | Mar. 26 | Apr. 23 | May 21 | June18 Veek Week 
to Mar. | to Apr. | to May | toJune | to July ended ended 
25 22 2 17 15 ; July 22 | July 29 
| | 
Eastern: | | 
> a Le Lee Se 3 i; = eee 
ON) 0 EAE EE EE, EELS: VES, 4 - 1 2 
SS eee BE ee ae 6 3 1 Sets ae 
EE TSS RATE lee sl |) ee Eee Febostetegae 
ES EEE EE TE 7 13 ll 5 2 
eee | Se See Sees 2 2 2 1 1 
aS SOS See 1 13 10 1 4 
ON SE SER Eee Se 3 13 5 2 
OO” eee SE a Se Se eee | 1 
Central: 
Seen, LAL Se ese ee TN 3 ) ee 2 
OS RS Ean nee 2 ;, eee ee 
OS REE LS Sayer 1 1 5 | RRR 
Ea ESRC Beir iS 3 3 1 
ES RECALLED EE LETT Dacccnmlinin 1 10 9 _, re 
OO EELS, SALES REE 5 SR Roars 3 
Western: 
ET Ae 12 2 8 5 |) oe 1 
LE CREEL Ke ree 4 7 4 _) eee See 
i... —=_aee ee 3 14 16 5 i RN 
TCA STS. 2 3 9 ani aS) eee a 
REECE eT al 2 5 5 6 | ee 
WetIIONE es cecnsssnnes ime: 2 3 i te ‘et aiag 
EE ARIES aes, 9 16 7 _ | Sees eae 
| | 

















States from which reports are received during the current week. 


11 other case was reported in Montana as occurring in February, exact date not given. 


SUMMARY OF MONTHLY REPORTS FROM STATES 


The following summary of cases reported monthly by States is published weekly and covers only those 














Menin- Ty- 

vitis Polio- phoid 

a Bills, | Diph- | Influ- | Ma- | Mea- | Pella- “10° | Scarlet | Small-| and 

State menin-) theria | enza | laria | sles mye- | fev , 
gococ- “ _ era litis ever pox hold 

aoenets 1oOK 

= fever 

June 1989 

Alabama..........- & 11 15 662 361 23 3 41 1 27 
eee 0 13 159 8 48 5 23 44 4 9 
Cc ae 7 101 92 27 5, 695 5 51 454 113 28 
( es 1 48 _; =  ) 5 107 13 ll 
i... eee 0 20 $1 16 238 22 6 28 0 Bi 
J eee Tae rneee 31 201 247 219 54 10 22 18 72 
Hawaii Territory-- 0 ll | ) == 0 0 0 0 
RR 0 | a Sa | RS 0 7 1 2 
& 99 48 18 129 3 6 722 59 35 
2 19 14 3 | ee 2 232 49 16 
0 29 25 118 130 14 1 25 0 66 
Maryland.........- 3 6 10 1 535 5 0 42 0 5 
a 2 37 8 4 . ] as 6 1, 099 26 13 
Minnesota......... 1 14 12 3 9 Se 2 146 18 6 
Mi _si‘séCd ae 8 25 799 5, 397 835 618 1 14 0 22 
i eee 11  ) ey 18] 6,546 |........ 8} 1,159 30 44 
Oklahoma.........- 2 9 67 203 456 31 1 | 77 37 
Rhode Island_....- 0 |) a — o> 0 29 0 3 
South Dakota.....- 3 1 | ee |, ees 0 47 31 0 
Tennessee_._.......- 3 13 7 138 276 19 1 99 104 32 












































August 4, 1939 


Summary of 


June 1989 
Cases 
Aetinom yeosis: 
0” ee 
Botulism: 
> 6 
Chickenpox: 











Ds .ccunapounsewe 46 
ee eee s 
0” See 1, 737 
ae 113 
Florida_.-_--- ind 58 
Georgia _- -- . 50 
Hawaii Territory -- =o 63 
OS SaaS 8 
OS aaa 1,144 
OS Ee 133 
ON 12 
oe See ae 143 
Sa 933 
eee 307 
OS SU eee 302 
 . aaa 2, 367 
ES SEE 35 
Rhode Island_...-.----- 53 
South Dakota_......--- 12 
Tn ccntrenwenien 59 
Conjunctivitis: 
Georgia- - --- 4 
Hawaii Territory. 44 
Oklaboma 5 
Dengue: 
0 1 
| SS eae 4 
Diarrhea: 
ee 26 
Dysentery: 
Arizona (bacillary) -.... 117 
Colternts (amoebic)... 10 
California (bacillary)-_.. 60 
Colerado_- iene 2 
Florida (amoebic) _----- 5 
Florida (bacillary)..... 1 
Georgia (amoebic) -..... 10 
Georgia (baeillary)..... 163 
THinois (amoebic) -..-..- 5 
Tilinois (bacillary) -- ~~. 14 
Tilinois (amoebie carriers) 


Louisiana (amoebic) ___- 
Maryland (unspecified) 
Maryland (amoebic) - .. 
Maryland (bacillary)_.. 
Michigan (amoebic) .-.. 
Michigan (bacillary). .- 
Michigan (unspecified)- 
Minnesota (amoebic)... 
Minnesota y ae 
Mississippi (amoebic) - - 
Mississippi (bacillary) _. 
New York (amoebic) _.. 
New ¥ork (bacillary) -.. 
Oklahoma (amoebic)... 
Oklahoma (bacillary) -- 
Tennessee (amoebic) - .. 
Tennessee (bacillary)._. 


=> 
MOOW CA SF enrraneveaawe 





Encephalitis, epidemic or 
lethargic: 

ees 1 
"eee 2 
SUTIN. cocttiinnteesleietiaigain 3 
a TER Tes -~ 1 
a fl 
"> oes & 
I senscementenn 1 

Food poisoning: 
OCOGMOTEER.. ..nccacccoscee 350 

German measles: 
Rr 3 
NS RE ae 3 
a "eee 69 
| eR 2 
PRR eEEeY 15 


1Exclusive of New York City. 
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monthly reports from States—Continued 


June 1939—Continued 








Cases 
German measles—Continued. 
SERS coat 
See 18 
es 54 
SO 06 
Rhode Island_......._. 2 
| 4 
Glanders: 
South Dakota.._....... 1 
Granuloma, coccidioidal: 
CUED. ...cicascceenn 5 
Hookworm disease: 
GREE 284 
Georgia -_- ss. 
Hawaii Territory. Lasntabicines 4 
ree § 
Mississippi............. 829 
ER 7 
Impetigo contagiosa: 
Hawaii Territory_...... 22 
GSE Se I 
eee 1 
NINN, scceceouemmmons 4 
Tennessee__.......... ~ 8 
Jaundice: 
Maryland.......... ~_— 1 
I cicteictnacnsteninasiiin 15 
Leprosy: 
Florida__.__- snc 1 
Hawaii Territory. Siidatiate aia 1 
Mumps: 
CO — a 48 
BE ciintnnmisiininiinnes 29 
California 
Colorado... 23 
Florida 74 
Georgia sisieiis 129 
Hawaii Territory ceninian 86 
|S See G 
SI tine dupdinatinies 463 
OS See 92 
Maryland............ an 2 
Mississippi_.......... oo we 
Oklahoma.............. 15 
Rhode Fsland_.....-... 96 
South Dakota..... een 8 
I cniniicnminenie 29 
Ophthalmia neonatorum: 
SE 1 
ER 4 
OTE; cqunatscnagumen 3 
Maryland........ nie 1 
Minnesota ....... ecwce 1 
em neat odange ? 
|. ey . 
‘ennessee......... eaeee 4 
Puerperal septicemia: 
Mississippi___....... —s «CD 
_ ee 1 
Rabies in animals: 
Alabama......... aduabe 80 
Ci nneinecianige San 
SII cccdiiaidanenncenibidiidies 16 
Di cimeseeseneiece ae 
a a a 
Mississipp! 11 
New Yor 13 
Oklahoma 25 
Rhode Island a 8 
Rabies in man: Michigan... 1 
Rocky Mountain spotted 
fever: 


Colorado-_....- ooosentas i 
CISUEGM.. .cccscencccoees 1 
Idaho... -aweersacensecce 
Tlinois -<saeecaccegeoeed 
Indians. ..cecccceusecce 
, SS  aeeeeeerne 14 
New ZOSR..coeccoceeane 4G 
Oklahoma... cecqesqaee 1 
Tennesse@...cecesssscon 2 





June 1939—Continued 
Cases 
Septic sore throat: 

(Ss 
+ eae 
eS SeneRr ean 
eae 
EEE 
RNP ARSERE Sere 


OS SS SS eee 
ES ae 
Minnesota__ 
New York... 


~ 


~1 > ho PS 


Nr anwnNKHoe ao 





I ai ade 
RR 
Georgia ____ anit 
Hawaii Territory. ecciiaal 
Tilinois 
SELES D 
Mary 7 Se a 


DO ee & DO * DO CO DO DO me a one 


"Poemneaned......<<<<<-o<e 
Trachoma: 
a 
SER 
Georgia ‘ aim 1 
Hawaii Territory _ ow 
a 1 


Michigan 
_ | aire 
TT 5 
I 2 
Trichinosis: 
Se 
Georgia ‘ 
Hawaii Territory. RE 
Titimois__ __- 
New York 
South Dakota.......... 
Tularaemia: 
Se 
a 
es 
Louisiana... 
Minnesota__... 
RAN 
ERT Case 
Typhus fever: 
eae e 





235 
uO Oe eID Grnwnwrw 


Hawaii Territory__ ena 

NS CREB AL: 2 
Mississippf__..... ooadion 
vow |, ae ooveng 


A femme. eameemmeniedts - 
0 SEER e 


e 
a 
= 
~ 
eK OD CHtertO@ 


a 
3 
a 
ee 

Sut 





H 
' 
‘ 
' 
' 
M . 
. 
i 
Se OPM AD 


Aichigan__.... 
Ainnesota....... ae e 
Mississippi_._.......... . 
> = eeneaeee “a 
Oklahoma............. oe 
Rhode Island.......... i 1 
Tennessee__.... paces 1 











Ae 


eo = 


2S ee we we Owe we Se 
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Summary of monthly reports from States—Continued 


June 1989—Continued June 1939—Continued June 1989—Continued 

Cases Cases Cases 

Vincent’s infection: Whocping cough—Continued. Whooping cough—Continued. 
a a TE 7 aA ee 131 EOD 208 
ATL 10 2 TS eae 645 “Se aene-osess 805 
| SORORE Seat 7 | SEE 174 Minnesota_............. 141 
Michigan___............ 17 FREER, Wc wccccecsecess 114 Mississippi_............ 935 
New York !_..........- 68 eine Fe aE = New York.............. 1779 
Oklahoma.............- s awall Perritory....... 2: 0 30 

SER: Ana eee 21 “2 

Tennessee.........-.-.- 7 eae ie ea ae 1106 Rhode Island.-.......... 175 
Whooping cough: Cini etait a, 258 South Dakota_.......... 11 
pS ee 330 IL, cnctinticminens 86 Bs ccceksacceus 242 








1 Exclusive of New York City. 
WEEKLY REPORTS FROM CITIES 
City reports for week ended July 15, 1939 


This table summarizes the reports received weekly from a selected list of 140 cities for the purpose of show- 
ing a cross section of the current urban incidence of the communicable diseases listed in the table. 


















































Diph-| Ifuenza | yea. | Pneu- oa Small-|Tuber- Lam be a Deaths, 
State and city | theria sles | monia] paver | POX | culosis os 5 all 
CASS | Cases! Deaths | °S*S deaths cases | CaSes deaths cases | cases | Causes 
Data for 90 cities: 
5-year average__ 110 30 13 | 1,474 | 326 487 g 372 63 ft ) ae 
Current week 1_ 71 44 13 | 1,042 254 252 6 64 2 | Seas 
Maine: 
Portland __....- @ Besse 0 2 1 2 0 0 0 6 15 
New Hampshire: 
RES )_ —_— 0 0 0 0 0 0 0 0 10 
Manchester--_-- 0 0 0 0 0 0 0 0 26 
Nashua......... | Sea 0 0 0 0 0 0 0 0 8 
Vermont: 
Se ) = 0 0 0 0 0 1 0 0 4 
Burlington. ...- | See 0 1 0 0 0 0 0 0 3 
) ); 0 0 0 0 0 0 0 0 4 
Massachusetts: 
OS  —_— 0 84 8 il 0 6 1 26 187 
Fall River_..... | ar 0 2 1 0 0 1 0 3 36 
Springfield_.._- _) See 0 9 0 0 0 3 0 0 27 
Worcester. _...- |) = 0 15 3 1 0 2 0 15 50 
Rhode Island: 
Pawtucket. .... 4 aS eee ea 0 |} ae 0 1 as 
Providence_.... > em 0 48 2 0 0 2 0 20 59 
Connecticut: 
Bridgeport. .... = 1 7 0 0 0 0 0 0 29 
Hartford __....- | eee 0 G 2 0 0 0 0 10 7 
New Haven.... O hented 0 15 4 0 0 1 0 5 29 
New York: 
Buffalo......... )_ == 0 23 2 7 0 4 0 22 107 
New York.....- 19 6 0 80 36 36 0 80 6 140 1, 240 
Rochester. ....- 2 1 0 24 1 0 0 0 1 4 55 
yracusée_.....- | eee 0 267 1 0 0 1 0 465 52 
New Jersey: 
Camden........ OB ccend 0 0 0 4 0 0 2 4 23 
Newark._...... | Se 0 1 1 2 0 2 0 57 83 
Trenton__...... | ae 0 0 2 8 0 2 0 2 30 
Pennsylvania: 
Philadelphia_ .. 0 2 2 0 12 8 0 14 5 153 53 
Pittsburgh. ...- ; — 1 + 7 11 0 6 2 70 133 
a "et ST |} mena 0 1 0 0 0 1 0 0 19 
Scranton....... D Eacaaee ) eee 2 | 0 | an 
Ohio: 
Cincinnati_..... | a 1 0 2 7 0 5 1 3 130 
leveland.....-. 8 4 Q + g y 0 s 1 75 175 
Columbus......} 6 /...... 0 3 1 0 1 0 15 67 
PO ine vcctons | ae 0 4 8 3 0 1 0 81 65 
Indiana; 
Anderson ._..... ) 0 0 0 1 0 0 0 0 12 
Fort Wayne.... ? ie 0 0 8 0 0 0 0 0 26 
Indianapolis....| 1 j...... 0 a 6 7 0 2 1 90 101 
ae | sedis 0 0 0 0 0 2 0 0 ~ 
South Bend...-| 0 |_--.-. 0 0 0 0 0 1 0 24 12 
Terre Haute.... | ee 0 1 0 0 0 0 0 16 
‘ Figures for Boise estimated; report not received. 
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City reports for week ended July 15, 1939—Continued 
7 1 ‘ ey, 7 
Diph-| Influenza | yea. | Pneu- = Small-/Tuber- FIA W ae Deaths, 
State and city theria |- T sles | monia Pn pox | culosis — cough all 
cases eid Deaths} ©2S¢S | deaths) pacog | CaSeS jdeaths| 92.0, ae causes 
Pn ' 
Nlinois: 
SS re |) == 0 0 1 0 0 0 0 0 g 
Chicago. ......- ;, 1 10 14 35 0 23 2 112 595 
RRSP | ee 0 0 0 2 0 0 0 8 7 
BO ci icsahaciascas | ae 0 0 0 0 0 0 0 3 6 
Springfield____- | eee 0 0 3 0 0 1 1 1 27 
Michigan: 
Detroit........- | 0 20 6 23 0 14 2 98 220 
eee een 0 2 1 0 1 0 0 7 23 
Grand Rapids_- | ae 0 2 2 5 0 0 0 3 29 
Wisconsin: 
Kenosha._.....- |) 0 0 0 1 0 0 0 0 6 
Madison....... >; =e 0 8 5 0 0 0 0 20 23 
Milwaukee--.. | ee 0 3 4 13 0 3 0 23 91 
Racine. ........ |) ae 0 1 0 1 0 1 0 6 6 
Superior........ | Sane 0 4 0 0 0 0 0 0 ll 
Minnesota: 
Duluth.._....-- = 0 1 0 0 0 0 3 16 
Minneapolis... , == 1 7 3 1 0 0 0 5 96 
. eee ;, Se 0 6 4 1 0 3 0 15 64 
owa: ‘ 
Cedar Rapids. - = adenine _ 0 ) 0 | ee 
Des Moines...- | eae 0 1 0 2 5 0 0 0 29 
Sioux City... _ | Cee ees | Soe 0 _ | aeeenee 0 | ae 
Waterloo... | ee Sa | ae 1 _) Se 0 ie 
Missouri: 
Kansas City---- | a 1 1 3 2 0 2 0 1 91 
St. Joseph enaiaiaia |) ae 0 0 1 1 0 1 0 2 35 
es oe | ae 0 1 4 2 0 6 3 39 2:7 
North Dakota: 
a | ae 0 0 0 0 0 0 0 4 
Grand Forks. -- | ee Teer | a 0 _¢ 0 | SE 
| SAE ) ee 0 0 0 0 0 0 0 1 3 
South Dakota: 
Aberdeen_.....- | eee Eee , 0 Sa 0 | 7a 
Sioux Falls....- | Rene 0 0 0 4 0 0 0 0 8 
Nebraska: 
i ae {| 0 1 2 2 0 0 0 5 55 
Kansas: 
Lawrence....... iS 0 1 1 0 0 0 0 4 
ID cocaunnn |) ae 0 0 0 2 0 0 0 5 28 
i; . eee | =e 0 13 3 q 0 0 0 5 42 
Delaware: 
Wilmington_-_-- | 0 1 0 2 0 0 1 1 23 
Maryland: 
Baltimore_-__..- 1 5 0 3 & 0 14 1 55 185 
Cumberland_--- | am 0 0 0 1 0 0 0 0 15 
Frederick. ....- _ | ee 0 0 0 0 0 0 0 4 
Dist. of Col.: 
Washington_--- 5 1 1 35 8 1 0 4 3s 153 
Virginia: 
Lynchburg. --.- | a 0 5 1 0 0 0 0 28 8 
Norfolk........- | a 0 0 2 0 0 1 0 0 19 
Richmon@d.___..- Y eee 0 22 1 1 0 3 0 0 63 
Roanoke_._..... —, ee 0 4 1 0 0 0 0 1 13 
West Virginia: 
Charleston... - |) = 0 0 5 1 0 1 2 0 22 
Huntington. ._. _ | eee bacioeideicaiit i) Se 1 7 EE 1 |) ae 
Wheeling....... | ae 0 0 1 0 1 1 0 5 24 
North Carolina: 
Gastonia.....-- a= a. _| ae 0 | See: 0 {= 
Raleigh.......-- 5 ee 0 0 0 0 0 0 0 6 9 
Wilmington... gy See: 0 1 2 0 0 0 0 0 8 
Winston-Salem. _ | aX 0 0 0 1 0 1 0 1 & 
South Carolina: 
Charleston... 0 4 0 0 1 0 0 1 0 0 13 
Florence__...-.- | = 0 0 2 0 0 0 0 0 9 
Greenville.._..- | ee 0 0 2 0 0 0 0 0 25 
Georgia: 
Atlanta......... | 0 2 6 2 0 8 0 6 80 
Brunswick. -..- ) ee 0 0 1 0 0 0 0 0 4 
Savannah...... 0 1 0 0 0 0 0 2 0 14 35 
Florida: 
ee 1 4 0 0 1 0 0 2 0 5 24 
,; oes | ee 0 0 0 0 0 0 0 0 16 
Kentucky: 
Ashland_......- >, 0 0 0 0 0 0 0 0 5 
Covington_....- _f RR 0 0 0 0 0 6 0 0 7 
Lexington.....- OP crating 0 0 0 0 0 2 0 0 17 
Louisville. ..... eee 0 0 4 1 0 5 1 27 2 
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City reports for week ended July 15, 1939—Continued 



























































Diph- Infuensa | see | Pneu- . ¥ Small-|Tuber- aaa Ww —w Deaths, 
State and city theria sles | monia on r | Pox | culosis Sate oun all 
cases |Cases|Deaths | cases |deaths| (ovr. | cases |deaths| Cree | “Chcee | causes 
Tennessee: 
a>. = 0 0 0 3 0 1 0 0 25 
emphis | ee: 1 0 0 0 0 8 1 76 84 
Nashville | eee 0 0 0 » O 0 4 2 15 53 
Alabama: 
Birmingham -_. 0 2 0 it) 5 0 0 3 1 6 67 
Mobile. _....... 0 6 0 0 1 1 0 0 0 1 21 
Montgomery... |) SR ee | NPS aE 0 | eee 0 a 
Arkansas: 
Fort Smith_...- I aa =e 0 D Raat 0 = 
Little Rock_.-.. | oe 1 0 9 1 0 6 0 0 16 
Louisiana: 
Lake Charles_.-. | = 0 1 0 0 0 0 0 0 2 
New Orleans_.- = 0 6 5 4 0 10 7 21 160 
Shreveport-.-... | 0 1 6 0 0 1 4 1 45 
Oklahoma: 
Oklahoma City- ) = 0 0 3 1 0 0 0 0 45 
Texas: 
aa | fom 0 1 7 0 0 2 4 2 62 
Fort Worth. -_-- DB acasend 0 2 3 1 0 4 0 0 37 
Galveston._.... | ee 0 0 0 0 0 0 0 0 17 
Houston........ | 0 ll Q 2 0 9 4 14 es 
San Antonio... _{ eee 0 1 7 0 0 3 1 0 79 
Montana: 
Billings. __...-- OB enss 0 0 0 1 0 2 0 1 12 
Great Falls_____ | eee 0 9 0 2 0 0 0 0 & 
Nae )}| ee 0 0 0 0 0 0 0 0 2 
Missoula__..._- __) Raa 0 0 0 1 0 0 0 0 7 
Idaho: 
Boise Se i Oe Le ee! ee ee ee ee eee 
Colorado: 
Colorado 
Springs_.....- ) = 0 0 0 6 0 1 0 0 7 
Denver___..._.- 3 See 0 7 5 0 0 4 0 14 83 
Pueblo__......- | ae 0 2 0 0 0 0 0 21 3 
New Mexico: 
Albuquerque___ | ae 0 0 1 0 1 2 0 ll 
Salt Lake City. | See 0 7 1 2 0 0 2 19 89 
Washington: 
a | MP 0 198 1 1 0 5 0 7 7 
Spokane_....._- |, See 0 7 2 1 0 0 2 0 29 
a oiinetaineis _) 0 2 3 0 0 0 0 0 27 
Oregon: 
Portland. ..... > 0 3 7 1 0 1 0 3 59 
” ASeeaiaieaee | RR Ae See 0 _, ee 0 | ee 
California: 
Los Angeles____ 6 8 0 76 2 12 0 18 0 15 324 
Sacramento... 2 1 1 12 3 3 4 1 0 1 32 
8an Francisco__ 1 3 1 3 3 2 0 10 0 5 153 
Meningitis, oe Meningitis, . 
meningococcus none meningococcus > 
State and city litis | State and city litis 
Cases | Deaths} “5* | Cases | Deaths| “5* 
Massachusetts: Minnesota: 
et 1 0 0 Minneapolis. .._....- 0 0 } 
New York  } — onsen 0 0 
a 0 0 2 || South Carolina: 
Rochester__.......__. 0 0 1 Charleston........... 0 0 & 
New Jersey Greenville. ........-- 0 0 1 
a 0 0 1 || Tennessee: 
ee EE 1 0 1 Nashville_........... 0 0 1 
Pennsylvania: Alabama: 
Pittsburgh........... 0 0 1 Birmingham._....... 0 0 1 
Indiana: Arkansas: 
Indianapolis. ........ 2 0 1 Little ee 0 0 1 
inois: Texas 
a 0 0 1 San Antonio......... 0 0 1 
Michigan: California: 
See 0 0 6 Los Angeles__........ 0 0 5 
San Francisco........ 0 0 1 





























Encephalitis, epidemic or lethargic.—Cases: a Iil., 
Pellagra.—Cases: Savannah, 1; Louisville, 4; 


2; Milwaukee, 1; Topeka, 2. 
an Francisco, 1 


Typhus fever.—Savannah, 1; Miami, 1; Mobile, 2; Lake Charies, 1; Galveston, 1; Houston, 1. 








FOREIGN AND INSULAR 


CANADA 


Provinces—Communicable diseases—Week ended July 1, 1989.— 
During the week ended July 1, 1939, cases of certain communicable 
diseases were reported by the Department of Pensions and National 
Health of Canada as follows: 















































Prince | x, New | _Sas- | British | 
Disease Edward — | Bruns- _ &, — k tch- —_ Colum-| Total 
Island | wick ewan bia 
Cerebrospinal meningitis | stoma | Sse | Se ae See: eee RS 2 
Chickempog............- ‘epee 8 4 64 145 15 ll 16 2 292 
eee ndenennes 1 29 1 3 Ss Saaee 35 
EET ETE SS) a 2 1 3 
SS | cnedinetiinia | | ee 5 42 
Lethargic encephalitis__| cava —— 1 2 
SSE 5 434 582 1, 111 
ELSE: ae See 18 55 84 
PROUMOMIB.. ....ccccceccee 2 | Sees See! 1 17 
PORMOERPORGI.....ccocccsse |---------|--------]-------- | ee ee ee eee 3 
Scarlet fever. ........---- ees a 17 62 70 15 9 10 4 187 
| eae ete es CS ee ees a eee 1 
, © aes ae . ae Sa ee ee | ee ee 10 
Tuberculosis __._._-- eee 16 13 84 73 |} ae | eee 242 
Typhoid and paratyphoid| 
ee an 2 ) ee, SS a ee ae 20 
Whooping cough.........|-.-.--- 19 13 60 98 15 35 6 43 239 
JAMAICA 


Communicable diseases—4 weeks ended July 8, 1939.—During the 4 
weeks ended July 8, 1939, cases of certain communicable diseases 
were reported in Kingston, Jamaica, and in the island outside of 
Kingston’ as follows: 

















” Other || ; | . 
Disease Kinston a i Disease — a. 
alities || 
Cerebrospinal meningitis. ....]........ sg 1 | Poliomryelitis.................-- 3) 
‘hick 711 Pp »nticemi: é 
—_ enecrenimennoenee 8 || Teneo iv 7 
OS ESSE: 5 2 Typhoid fever._.............- 6 76 
| RR 2 
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VIRGIN ISLANDS 


Notifiable diseases—Apri—June 19389.—During the months of 
April, May, and June 1939, cases of certain notifiable diseases were 
reported in the Virgin Islands as follows: 



































Disease April | May June Disease April | May | June 
Obieienpes..... acccocnesed 155 73 33 || Pneumonia.............. 1 7 1 
I x. cvch csinsanctpnanninina  : ee eee ss REET 6 10 13 
Sa 5 ll SS SSeS Se | ee een 

Tookworm disease.......|.......- 1 3 || Tuberculosis.__.........- 5 8 2 
TI sinicscetenlsdet teaencsapiiebeindl CE an Whooping cough._.....-. | eS 
i RRS. 2 i Secoushine . 
YUGOSLAVIA 


Communicable diseases—4 weeks ended June 18, 1939.—During the 
4 weeks ended June 18, 1939, certain communicable diseases were 
reported in Yugoslavia as follows: 

















}| 

Disease Cases | Deaths | Disease Cases | Deaths 

I cnn avcksininimiedied 26 BOR ee 2 1 

Cerebrospinal meningitis. .......-. 44 EE 0 | eRe 202 1 

Diphtheria and croup..........-- 406 |) Ser eeeapieiente s 3 

Eh eS 14 ‘} .. - “eeneenerpeeerternsess 55 27 

| ee 163 4| -. | etter aeeeraEEy 174 14 

ea Ree eS |) See _ | aa 38 1 

Paratyphoid fever..............-- | eee 

| 








CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND YELLOW FEVER 


Note.—A table giving current information of the world prevalence of quarantinable diseases appeared 
inthe Pusitic HEALTH Reports for July 28, 1939, pages 1409-1421. A similar cumulative table will appear 
in future issues of the PUBLIC HEALTH REPoORTs for the last Friday of each month. 


Cholera 


Ceylon—Batticaloa.—During the week ended July 8, 1939, 1 death 
from cholera was reported in Batticaloa, Ceylon. 


Plague 


Argentina—Mendoza Province—Santa Rosa.—During the period 
July 1-15, 1939, 1 case of plague with 1 death was reported in Santa 
Rosa, Mendoza Province, Argentina. 

British East Africa—Nyasaland—Central Shire District—During the 
week ended July 22, 1939, plague was reported present in Central 
Shire District, Nyasaland, British East Africa. 

Hawaii Territory—Island of Hawaii—Hamakua District—Paauilo.— 
A rat found on June 23, 1939, in Paauilo, Hamakua District, Island 
of Hawaii, Hawaii Territory, has been proved positive for plague. 
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Smallpox 


On vessel—S. S. Atalaya.—On July 25, 1939, 1 case of smallpox was 
reported on the Brazilian S. S. Atalaya at New Orleans, La. Every- 
one on board the vessel was vaccinated and all precautions were taken. 


Yellow fever 


Guinea (French).—For the period June 1-10, 1939, 2 cases of yellow 
fever were reported in French Guinea. 

Niger Territory—Konni Circle—During the period June 11-20, 
1939, 3 cases of yellow fever were reported in Konni Circle, Niger 
Territory. 

Senegal.—For the period June 11-20, 1939, yellow fever was reported 
in Senegal as follows: Bambey, 1 case; Diourbel, 6 cases; Ziguinchor, 
10 cases, 5 deaths. 

Sudan (French)—Bandiagara.—For the period June 11-20, 1939, 1 
case of yellow fever was reported in Bandiagara, French Sudan. 


Xx 











